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MutaHHA KniHiYHOI odpTanbmonorii

Optimization of therapeutic approaches for meibomian gland
dysfunction in women of reproductive age with dry eye disease

Maftuna Vahobova, Muyassar Karimova, Zilolakhon Khodjayeva

Republican Specialized Scientific and Practical Medical Center of Eye Microsurgery, Tashkent (Uzbekistan)

OnTumisauis TepaneBTUYHUX NiAXOAIB A0 NiKyBaHHA AUCHYHKLIT MenbomieBMx
3ano3 y XiHOK penpoayKTUBHOrO BiKy i3 CAHAPOMOM CyXOro oka

MadtyHa Baxo6oBa, Mysicap KapimoBa, 3inonaxoH XoaxaeBa

Pecny6nikaHcbkuin cnewianizoBaHuii HAyKOBO-MPaKTUYHWIA MEONYHWIA LIEHTP MiKpoXipyprii oka,

TawkeHT (Y36ekucran)

Abstract

Objective. To evaluate the clinical effectiveness of oral
vitamin D supplementation as an adjunct to conventional
therapy in reproductive-aged women with meibomian gland
dysfunction (MGD)-associated dry eye disease (DED) and
vitamin D deficiency by assessing changes in serum 25-hy-
droxyvitamin D levels, tear film stability, lipid layer thick-
ness, tear meniscus height, meibomian gland morphology,
and ocular surface function.

Materials and Methods. This prospective comparative
study included 60 women (120 eyes) of reproductive age
diagnosed with MGD-associated DED. Forty patients with
confirmed vitamin D deficiency were allocated into two treat-
ment groups: Group I received oral vitamin D supplementa-

DOI: https://doi.org/10.31288/Ukr.j.ophthalmol.20265512
UDC: 617.7-085:618.2-055.2
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tion combined with preservative-free artificial tears, whereas
Group Il received preservative-free artificial tears alone.
Twenty women with normal vitamin D levels comprised
Group Il (control group) and received preservative-free arti-
ficial tears. Ocular surface evaluation includes non-invasive
tear breakup time (NIBUT), lipid layer thickness (LLT), tear
meniscus height (TMH), and meibography using the LacryD-
iag® ocular surface analyzer (Quantel Medical, France). Se-
rum 25-hydroxyvitamin D concentrations were measured at
baseline and after three months of treatment.

Results. Combination therapy with oral vitamin D supple-
mentation resulted in significantly greater improvement in
tear film stability, LLT, TMH, and meibomian gland mor-
phology compared with artificial tears alone (p < 0.05). The
greatest clinical improvement was observed in patients with
mild-to-moderate MGD. Patients receiving vitamin D supple-
mentation also demonstrated a marked reduction in dry eye
symptoms and better restoration of ocular surface function
than those treated with artificial tears alone.

Conclusion. Personalized correction of vitamin D de-
ficiency based on serum 25-hydroxyvitamin D levels repre-
sents an important pathogenetic component in the treatment
of MGD-associated DED in women of reproductive age. The
addition of oral vitamin D to preservative-free artificial tears
significantly improves tear film stability, meibomian gland
function, and clinical symptoms, particularly in mild-to-mod-
erate disease. This approach may provide an effective strat-
egy for optimizing DED management.

Keywords: dry eye disease, meibomian gland dysfunction,
vitamin D deficiency, tear film stability, fertile-aged women,
LacryDiag, oral vitamin D supplementation.
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Pe3tome

Mema. Oyinumu KiiHiuHY epekmueHicms NepopaiIbHO-
20 nputiomy eimaminy D sk 0onoeHenHs 00 36uaiiHoi me-
panii' y JCIHOK penpooyKmugHO20 iKY 3 CUHOPOMOM CYXO2O
oxka (CCO), nog'azanum 3 OUCPHYHKYIEI MeUOOMIEGUX 3A103
(AM3) ma oepiyumom imaminy D, winsixom oyinku 3min pie-
Hs 25-ciopoxcusimaminy D y cuposamyi kposi, cmabinbHocmi
CIBHOT NII6KU, MOBWUHU JINIOHO20 WAPY, SUCOMU CLI3HO20
MeHicKa, Mopgonoeii melbomiceux 3a103 ma QyHKyii nosepx-
HI OKa.

Mamepianu ma memoou. Lle npocnexmuere nopieHsivHe
oocnidicens oxonuno 60 sxcinok (120 ouetr) penpodykmueHo-
2o 6ixky 3 CCO, nog'sizanozo 3 JIM3. 40 nayicnmox 3 niomeep-
Ooicenum deiyumom simaminy D 6ynu po3oineni na 06i epynu
niKysanus: epyna I ompumysana nepopanvhi 0obasxu simami-
ny Dy noconanni 3i wumyunumu crvo3amu 6e3 KoHcepeanmie,
epyna Il ompumysana tuwie wimyuni civo3u 6e3 KOHCEp8anmia.
20 scinok 3 HopmaneHuM pienem gimaminy D ysitiunu 0o epy-
nu Il (konmponeha epyna) ma ompumy6anu WmyuHi clbo3u
6e3 koncepsanmis. OQYiHKA NOBEPXHI OKA BKIIOUAE HEIHBAZUG-
Hutl yac pospugy caiznoi naiexu (NIBUT), moewury ninionoeo
wapy (LLT), sucomy cniznoco menicka (BCM) ma metiboepa-
@ito 3a donomocoro ananizamopa noeepxui oxa LacryDiag®
(Quantel Medical, @panyis). Konyenmpayii 25-eiopokcugi-
maminy D y cuposamyi Kpogi 6UMIpo8anucs Ha noYamxy 0o-
COHCeH s ma Yepe3 Mmpu Micsyi 1iKy8aHHsL.

Introduction

Dry eye disease (DED) is a multifactorial disorder of
the ocular surface characterized by a loss of tear film ho-
meostasis and accompanied by ocular symptoms. Tear film
instability, tear hyperosmolarity, ocular surface inflamma-
tion and damage, and neurosensory abnormalities are rec-
ognized as the principal etiological mechanisms of the dis-
ease [1,2]. According to the Tear Film and Ocular Surface
Society Dry Eye Workshop II (TFOS DEWS II), MGD is
the leading cause of evaporative DED and contributes to
excessive tear evaporation, tear film instability, and chronic
ocular surface inflammation [3,4]. DED is one of the most
common ocular surface disorders, with epidemiological
studies reporting a higher prevalence among women and
demonstrating associations with sex, hormonal status, ag-
ing, and environmental factors [5—7]. In particular, hor-
monal factors may play an important role in the develop-
ment and progression of ocular surface disorders in women
[8]. Recent studies have demonstrated an association be-
tween vitamin D deficiency and DED. Systematic reviews
and meta-analyses have shown that lower serum 25-hy-
droxyvitamin D [25(OH)D] concentrations are associated
with an increased risk and greater severity of DED [9,10].
Furthermore, clinical studies have reported improvement in
dry eye symptoms and ocular surface parameters following
vitamin D supplementation in patients with vitamin D defi-
ciency [11]. These findings suggest that vitamin D deficien-
cy may contribute to ocular surface dysfunction and should
be considered during the evaluation of patients with DED.
Assessment of tear film stability and ocular surface func-

Pezynomamu. Kombinosana mepanis 3 nepopanbHum
nputiomom eimaminy D npuzeera 00 3HauHo OLbWLO20 NO-
Kpawenns cmabinonocmi cniznoi naieku, LLT, BCM ma mop-
¢onoeii meribomiesux 3an03 NOPIGHAHO 3 BUKOPUCHIAHHAM
auwe wmyynux cniz (p < 0,05). Hatibinvwe kainiyne noxpa-
WeHHA ChOCmepi2anoca y NayieHmie 3 1e2Ko0 ma NOMIpHOIO
@opmoro [M3. Iayicnmu, sxi ompumyeanu 0obaeku eima-
Miny D, makosic npoOemoHcmpy6anu nomimue 3meHuleHHs
CUMNMOMI8 CYX020 OKa ma Kpawje 8iOH08NeHHs QYHKYIl no-
6EPXHI OKa, HIJIC Mi, XINO OMPUMYBAE JUULe WMYYHI CTbO3U.
Bucnosok. Ilepconanizosana xopekyis Oegiyumy eimami-
Hy D Ha ocnosi pisus 25-ciopoxcusimaminy D y cuposamuyi
KPOBI € 8AXCIUBUM NAMO2EHEMUYHUM KOMNOHEHMOM ) JNiKy-
sanni CCO, nog'sizanoi 3 [IM3, y dcinok penpodykmuero2o
6ixy. [looasanns nepopanvrozo eimaminy D 0o wniyunux ciiz
6e3 KOHCep8anHmi6 3HAYHO NOKPAWye cmabilbHicmy Ci3HOT
naieKu, yHKYio MeuboOMiesuUx 3a103 ma KiiHiYHI CUMNIMOMU,
0COONUBO NPU 1e2KOMY A NOMIPHOMY nepebizy 3aX80pIo8aH-
Ha. Leil nioxio mooice 3abe3neuumu egpekmugny cmpamezito
onst onmumizayii nikyeauns CCO.

Knrouogi cnosa: cunopom cyxo2o oka, Oucq)ynkyis metioo-
Mmiesux 3an03, degpiyum eimaminy D, cmabinbHicms criznoi
naiexu, JHCiHku Gepmunvroeo 6ixy, LacryDiag, nepopanvhutl
nputiom eimaminy D.

tion is essential for the diagnosis and monitoring of patients
with MGD-associated DED. The TFOS DEWS II Diagnos-
tic Methodology Report recommends objective evaluation
of tear film parameters and meibomian gland morphology
to improve the accuracy and reproducibility of diagnosis
and treatment monitoring [ 12]. Despite increasing evidence
linking vitamin D deficiency with DED, previous studies
have mainly focused on the association between vitamin
D status and ocular surface abnormalities or have evalu-
ated vitamin D supplementation in heterogeneous patient
populations. Limited data are available regarding the ef-
fectiveness of individualized oral vitamin D supplementa-
tion as an adjunct to conventional therapy, specifically in
reproductive-aged women with MGD-associated DED and
vitamin D deficiency. Moreover, few studies have simulta-
neously evaluated biochemical vitamin D status together
with comprehensive objective non-invasive ocular surface
parameters, NIBUT, LLT, TMH and meibomian gland mor-
phology. Therefore, the present prospective study aimed to
evaluate the clinical efficacy of individualized oral vitamin
D supplementation in combination with preservative-free
artificial tears in reproductive-aged women with MGD-
associated DED and confirmed vitamin D deficiency, us-
ing both biochemical assessment of vitamin D status and
objective non-invasive ocular surface imaging.

Scientific novelty and clinical significance. Unlike pre-
vious studies that primarily investigated the association be-
tween vitamin D deficiency and DED or evaluated vitamin
D supplementation in heterogeneous patient populations,
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the present study specifically focused on reproductive-aged
women with MGD-associated DED and confirmed vitamin
D deficiency. The scientific novelty of the study lies in the
comprehensive evaluation of individualized oral vitamin D
supplementation using biochemical assessment of vitamin
D status together with objective non-invasive ocular sur-
face parameters. The findings may provide clinically rel-
evant evidence supporting a personalized approach to the
correction of vitamin D deficiency as an adjunct to conven-
tional therapy in this specific patient population.

Objective of the study. To evaluate the clinical effec-
tiveness of oral vitamin D supplementation as an adjunct
to conventional therapy in reproductive-aged women with
MGD associated with DED and vitamin D deficiency by
assessing changes in serum 25-hydroxyvitamin D levels,
tear film stability, LLT, TMH, meibomian gland morphol-
ogy, and ocular surface function.

Materials and Methods

This prospective, comparative, non-randomized study
was conducted at the Republican Specialized Scientific
and Practical Medical Center of Eye Microsurgery (Tash-
kent, Uzbekistan) between January 2024 and March 2026.
A total of 60 women (120 eyes) of reproductive age di-
agnosed with DED associated with MGD were enrolled.
The mean age of the participants was 28.2 = 4.2 years.
The diagnosis of DED was established according to the
recommendations of TFOS DEWS 11, based on patients'
symptoms and objective ocular surface examinations
[1,12].Women with vitamin D deficiency were assigned
to two treatment groups according to the predefined non-
randomized treatment protocol. Group I (20 patients, 40
eyes) received individualized oral vitamin D supplementa-
tion according to 25-hydroxyvitamin D levels in combina-
tion with preservative-free artificial tears (Ocutears ®, one
drop four times daily for 3 months). Group II (20 patients,
40 eyes) received preservative-free artificial tears alone.
Group III (20 patients, 40 eyes) consisted of patients with
normal serum vitamin D concentrations and received pre-
servative-free artificial tears, serving as the control group.
All participants underwent ophthalmological examina-
tion at baseline and three months after treatment. The
examination includes best-corrected visual acuity assess-
ment, slit-lamp biomicroscopy, NIBUT, LLT, TMH, and
non-contact meibography using the LacryDiag ® ocular
surface analyzer (Quantel Medical, Cournon-d'Auvergne,
France). Serum 25(OH)D concentrations were determined
using the iFlash 1800 Chemiluminescence Immunoassay
Analyzer (Shenzhen YHLO Biotech Co., Ltd., Shenzhen,
China). Vitamin D status was classified according to the
predefined categories used in this study as severe deficien-
cy (<10 ng/mL), deficiency (10-20 ng/mL), insufficiency
(20-30 ng/mL), and sufficient status (>30 ng/mL) [11].

Vitamin D status was categorized using the same pre-
defined categories throughout the study: severe deficiency
(<10 ng/mL), deficiency (10-20 ng/mL), insufficiency

Table 1. Classification of serum 25-hydroxyvitamin D [25(OH)
D] concentrations according to the Endocrine Society Clinical
Practice Guideline (2011) [11].

Level Classification
<10 ng/mL Severe deficiency
10-20 ng/mL Deficiency

20-30 ng/mL Insufficiency

=30 ng/mL Sufficient

(20-30 ng/mL), and sufficient status (=30 ng/mL) [11]
(Table 1).

A comprehensive non-invasive assessment of the ocu-
lar surface and tear film was performed using the LacryD-
iag® ocular surface analyzer (Quantel Medical, Cournon-
d'Auvergne, France). The examination protocol included
the following parameters:

1. NIBUT was automatically measured to assess tear
film stability and indirectly evaluate the mucin layer; the
normal reference range was considered 8—20 seconds.

2. Lipid layer thickness was determined by interferom-
etry, with normal values ranging from 50 to 80 nm.

3. Non-contact meibography was carried out to exam-
ine the structure and function of the meibomian glands in
both upper and lower eyelids; physiological gland loss was
defined as 0-20%.

4. Tear meniscus height was measured to estimate the
aqueous component of the tear film, with normal values
between 0.25 and 1.0 mm. (Figure 1 — see cover page 2).

Vitamin D Supplementation Protocol Oral vitamin D
dosing was individualized according to tear and serum
25(0OH)D levels, based on Endocrine Society (2011) rec-
ommendations (Table 2) [11].

Ethical considerations. At the time the study was con-
ducted, the Republican Specialized Scientific and Practical
Medical Center of Eye Microsurgery did not have a separate
institutional ethics committee. Therefore, the study proto-
col was reviewed and approved by the Scientific Council of
the Center (Extract from Minutes No. 2, dated 27 February
2025), whose membership includes a representative of the
National Ethics Committee of Uzbekistan (NECU). Writ-
ten informed consent was obtained from all participants
prior to enrollment. All signed informed consent forms are
securely retained at the institution and are available to the
editorial office upon reasonable request in accordance with
patient confidentiality requirements. All study procedures
were performed in accordance with the ethical principles of
the Declaration of Helsinki (2013 revision).

Inclusion criteria. Women aged 1845 years diagnosed
with dry eye disease associated with meibomian gland dys-
function, availability of serum and tear fluid D [25(OH)D]
measurements, and willingness to participate in the study
with completion of all scheduled follow-up examinations.

Exclusion criteria. Patients with previous ocular sur-
gery within the preceding six months, contact lens wear,
active ocular infection or allergy, autoimmune diseases
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Table 2. Oral vitamin D supplementation regimen according to baseline 25-hydroxyvitamin D [25(OH)D] concentrations
and the Endocrine Society Clinical Practice Guideline (2011) [11]. Abbreviations: 25(OH)D, 25-hydroxyvitamin D; ng/mL,

nanograms per milliliter

ST 2l Vitamin D status Initial treatment (8-12 weeks) Alter'n ative Maintenance dose
level regimen
<10 ng/mL Severe deficiency 50,000 IU/week for 8 weeks 7,000 IU/day 2,000-4,000 IU/day
10-20 ng/mL Deficiency 50,000 IU/week for 6 weeks 4,000 IU/day 1,500-2,000 IU/day
20-30 ng/mL Insufficiency 1,000-2,000 IU/day for 8-12 weeks |— 800-1,000 IU/day
230 ng/mL Sufficient Treatment not required - 800._1 ;000 IU/d_ay .
(maintenance, if indicated)

affecting the ocular surface, pregnancy or breastfeeding,
systemic diseases known to affect tear production (e.g.,
Sjogren syndrome), use of topical anti-inflammatory
medications within one month before enrollment, current
systemic vitamin D supplementation, or refusal to provide
written informed consent were excluded from the study.

Statistical analysis. Statistical analyses were per-
formed using IBM SPSS Statistics for Windows, Version
26.0 (IBM Corp., Armonk, NY, USA). Continuous vari-
ables are presented as mean + standard deviation (SD).
The normality of data distribution was assessed using
the Shapiro—Wilk test. Comparisons between baseline
and post-treatment values within each study group were
performed using the paired Student's t-test for normally
distributed variables or the Wilcoxon signed-rank test for
non-normally distributed data. Treatment effects over time
among the three study groups were evaluated using two-
way repeated-measures analysis of variance (ANOVA),
with Time (baseline and 3-month follow-up) as the within-
subject factor and Treatment Group as the between-subject
factor. Bonferroni post hoc correction was applied for mul-
tiple comparisons when appropriate. A two-sided p-value
< 0.05 was considered statistically significant.

Results

At baseline, 60 women with MGD-associated DED
were examined. A reduced or absent tear meniscus was
observed in 46 patients (76.7%), conjunctival mucus fila-

ments in 13 (21.7%), localized bulbar conjunctival pro-
lapse in 50 (83.3%), mild conjunctival hyperemia in 36
(60.0%), and tear film debris in 28 patients (46.7%), indi-
cating marked ocular surface instability before treatment.

Changes in NIBUT are presented in Table 3. Baseline
NIBUT values were comparable among the three treat-
ment groups across all grades of MGD. Following treat-
ment, Group I (oral vitamin D plus preservative-free ar-
tificial tears) demonstrated significant improvement in
NIBUT at all MGD severity grades compared with base-
line (paired comparison, p < 0.001). Group III (normal
vitamin D status treated with preservative-free artificial
tears) also showed significant improvement (p < 0.001). In
contrast, Group II (preservative-free artificial tears alone
in vitamin D-deficient patients) demonstrated only modest
increases that did not reach statistical significance (all p
> (.05). Repeated-measures ANOVA demonstrated a sig-
nificant Group x Time interaction (p < 0.001), indicating
that the magnitude of improvement differed significantly
among treatment groups and that adjunctive vitamin D
supplementation produced greater restoration of tear film
stability than artificial tears alone.

Changes in TMH are summarized in Table 4.A signifi-
cant increase in TMH was observed in Group I across all
MGD severity grades after treatment compared with base-
line (paired comparison, p < 0.001). Similar significant im-
provement was observed in Group III (p < 0.001), whereas
Group II showed only limited changes without statistical

Table 3. Changes in non-invasive tear breakup time (NIBUT) before and after treatment (mean + SD)

Variable Time Group | Group Il Group lll Between-
(Vitamin D + AT) (n=20) (AT only) (n=20) | (Normal vitamin D + AT) (n=20) | group p
Baseline 6.1+x24 56+23 6.2+25 0.62
NIBUT (s)
3 months 10.2+2.7* 6.7+24 10.3 £2.6** 0.003

Notes: Data are presented as mean + SD. p < 0.05 was considered statistically significant.* Statistically significant difference
compared with Group Il at 3 months.** Statistically significant difference compared with Group Il at 3 months; no statistically
significant difference between Groups | and Ill. Within-group comparisons between baseline and 3 months: Group I, p < 0.001;
Group IlI, p = 0.08; Group lll, p < 0.001. Between-group treatment effects were evaluated using two-way repeated-measures

ANOVA (Group x Time interaction).

Abbreviations: NIBUT, non-invasive tear breakup time; AT, preservative-free artificial tears; SD, standard deviation. With-
in-group comparisons were performed using the paired Student's t-test (or Wilcoxon signed-rank test where appropriate).
Between-group treatment effects were analyzed using two-way repeated-measures ANOVA (Group x Time interaction).
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significance (p>0.05). Repeated-measures ANOVA con-
firmed a significant Group x Time interaction (p<0.001),
demonstrating that oral vitamin D supplementation result-
ed in significantly greater recovery of tear meniscus height
than artificial tears alone.

The interferometric evaluation of lipid layer thickness
is presented in Table 5. After treatment, LLT increased
significantly in Group I at all grades of MGD compared
with baseline (paired comparison, p<0.001). Signifi-
cant improvement was also observed in Group III (p <
0.001), while Group II exhibited only small, statistically
non-significant changes (p>0.05). Repeated-measures
ANOVA revealed a significant Group x Time interaction
(p<0.001), indicating that adjunctive vitamin D supple-
mentation provided significantly greater restoration of the
tear film lipid layer.

Group I demonstrated a significant reduction in mei-
bomian gland loss after treatment across all MGD sever-
ity grades compared with baseline (paired comparison,
p<0.001). Group III also showed significant improvement
(p<0.001), whereas only minimal, non-significant changes
were observed in Group II (p>0.05). To account for base-
line differences in disease severity, analysis of covariance
(ANCOVA) was additionally performed using baseline
MGD grade as a covariate. The treatment effect remained
statistically significant (p<0.001), confirming that the ob-
served improvement was independent of the initial sever-
ity of MGD (Table 6).

Overall, patients receiving oral vitamin D supple-
mentation in combination with preservative-free artificial
tears (Group I) demonstrated the greatest improvement in
tear film stability, tear meniscus height, lipid layer thick-

Table 4. Changes in tear meniscus height (TMH) before and after treatment (mean + SD)

Variable Time Group | Group I Group Il Between-
(Vitamin D + AT) (n=20) | (AT only) (n=20) |(Normal vitamin D + AT) (n=20) group p

TMH Baseline 0.18 £ 0.08 0.17 £0.07 0.20 £0.08 0.58

(mm) 3 months 0.37+0.07* 0.26 +0.06 0.36 +0.07** 0.004

Notes: Data are presented as mean + SD.* p < 0.05 compared with Group Il at 3 months. ** p < 0.05 compared with Group Il
at 3 months; no statistically significant difference compared with Group |. Within-group comparisons (baseline vs. 3 months):
Group I, p < 0.001; Group Il, p = 0.07; Group lll, p < 0.001. Between-group treatment effects were analyzed using two-way
repeated-measures analysis of variance (ANOVA) to evaluate the Group x Time interaction. A two-sided p-value < 0.05 was
considered statistically significant. Abbreviations: TMH, tear meniscus height; AT, preservative-free artificial tears; SD, stan-
dard deviation.

Table 5. Changes in lipid layer thickness (LLT) before and after treatment (mean + SD)

Variable Time Group | Group |l Group Il Between-
(Vitamin D + AT) (n=20) | (AT only) (n=20) (Normal vitamin D + AT) (n=20) group p
Baseline 228+8.9 23.4+82 22.4+88 0.74
LLT (nm)
3 months 39.8 £6.5* 29.7+6.2 39.4 £6.3* 0.002

Notes: Data are presented as mean + SD.* p < 0.05 compared with Group Il at 3 months.** p < 0.05 compared with Group I
at 3 months; no statistically significant difference compared with Group I.Within-group comparisons (baseline vs. 3 months):
Group I, p < 0.001; Group II, p = 0.06; Group lIl, p < 0.001. Between-group treatment effects were analyzed using two-way
repeated-measures analysis of variance (ANOVA) to evaluate the Group x Time interaction. A two-sided p-value < 0.05 was
considered statistically significant. Abbreviations: LLT, lipid layer thickness; AT, preservative-free artificial tears; SD, standard
deviation; nm, nanometers.

Table 6. Changes in meibomian gland loss before and after treatment (mean + SD)

Variable Time Group | Group I Group Il Between-
(Vitamin D + AT) (n = 20) | (AT only) (n =20) | (Normal vitamin D + AT) (n =20) | group p
Meibomian Baseline 451+15.6 457 +£14.8 448 +15.3 0.91
gland loss (%) | 3 months 26.4 +12.1* 39.2 £ 13.4 25.8  11.9* 0.001

Notes: Data are presented as mean + SD. * p < 0.05 compared with Group Il at 3 months.** p < 0.05 compared with Group Il
at 3 months; no statistically significant difference compared with Group |. Within-group comparisons (baseline vs. 3 months):
Group I, p < 0.001; Group I, p = 0.09; Group lll, p < 0.001. Between-group treatment effects were analyzed using two-way
repeated-measures analysis of variance (ANOVA) to evaluate the Group x Time interaction. A two-sided p-value < 0.05 was
considered statistically significant. Abbreviations: AT, preservative-free artificial tears; SD, standard deviation.
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ness, and meibomian gland morphology. Improvements in
Group III were also significant but were generally compa-
rable to those observed in Group I because these patients
had normal baseline vitamin D levels. In contrast, patients
treated with preservative-free artificial tears alone despite
vitamin D deficiency (Group II) exhibited only modest
functional improvement. Collectively, these findings in-
dicate that correction of vitamin D deficiency enhances
the therapeutic response in women with MGD-associated
DED by improving both tear film function and ocular sur-
face morphology.

Discussion

DED is currently recognized as a multifactorial disor-
der characterized by the loss of tear film homeostasis, tear
film instability, hyperosmolarity, ocular surface inflamma-
tion, epithelial damage, and neurosensory abnormalities
[1,2]. According to the TFOS DEWS II reports, MGD is
the leading cause of evaporative DED, resulting in reduced
lipid secretion, excessive tear evaporation, and chronic
ocular surface inflammation [3-5]. The contribution of
MGD to tear film instability and ocular surface damage
has long been established, making restoration of meibo-
mian gland function one of the principal therapeutic goals
in patients with evaporative DED [13]. The present study
evaluated the effectiveness of individualized oral vitamin
D supplementation combined with preservative-free artifi-
cial tears in women of reproductive age with MGD-associ-
ated DED and vitamin D deficiency. The results demon-
strated that combined therapy produced significantly
greater improvement in objective ocular surface parame-
ters than artificial tears alone. Patients receiving vitamin D
supplementation exhibited significant increases in NIBUT,
TMH, and LLT, together with a significant reduction in
meibomian gland loss assessed by meibography. In con-
trast, patients with vitamin D deficiency treated only with
preservative-free artificial tears demonstrated modest im-
provements that did not reach statistical significance for
most outcome measures. One of the major strengths of the
present study is the statistical approach used to evaluate
treatment efficacy. Unlike studies relying solely on com-
parisons of post-treatment values, treatment response was
assessed using paired comparisons between baseline and
the three-month follow-up within each study group. Fur-
thermore, repeated-measures analysis of variance demon-
strated significant Group x Time interactions, confirming
that improvements differed significantly among the treat-
ment groups over time and were attributable to the thera-
peutic intervention rather than to baseline differences. This
longitudinal analytical approach provides stronger evi-
dence for treatment efficacy and directly addresses an im-
portant methodological limitation of studies based solely
on post-treatment comparisons. The superiority of com-
bined therapy observed in Group I suggests that correction
of vitamin D deficiency enhances the therapeutic effect of
conventional lubrication therapy. Although preservative-
free artificial tears improve ocular surface lubrication and

reduce patient discomfort, they do not directly modify the
inflammatory mechanisms or MGD responsible for evapo-
rative DED. In contrast, restoration of vitamin D status
may improve tear film homeostasis through several bio-
logical mechanisms, thereby potentiating the response to
conventional treatment. Vitamin D regulates both innate
and adaptive immune responses, suppresses the produc-
tion of pro-inflammatory cytokines, promotes epithelial
barrier integrity, and contributes to the maintenance of lac-
rimal functional unit homeostasis [11]. Vitamin D defi-
ciency has been associated with increased ocular surface
inflammation, epithelial dysfunction, goblet cell loss, and
impaired tear secretion, all of which contribute to tear film
instability and the progression of DED. Restoration of ad-
equate vitamin D levels may therefore reduce ocular sur-
face inflammation, improve epithelial regeneration, nor-
malize tear film composition, and enhance meibomian
gland function, thereby explaining the significant improve-
ments observed in the present study. The increase in
NIBUT following vitamin D supplementation reflects im-
proved tear film stability, which represents one of the prin-
cipal therapeutic targets in evaporative DED. Similarly,
the significant increase in TMH indicates improved tear
volume and enhanced maintenance of the preocular tear
film. Improvement in LLT suggests recovery of meibo-
mian gland secretory function and a reduction in excessive
tear evaporation. These functional improvements were ac-
companied by a significant reduction in meibomian gland
loss detected by meibography, indicating that combined
therapy may contribute not only to functional recovery but
also to the preservation of gland morphology. Structural
assessment of meibomian glands has become an essential
component of modern DED evaluation because gland loss
correlates closely with disease severity and tear film dys-
function [14]. Our findings are consistent with previous
clinical investigations. Askari et al. [9], in a systematic re-
view and meta-analysis, demonstrated that vitamin D defi-
ciency is significantly associated with shorter tear breakup
time, lower Schirmer test values, increased ocular surface
staining, and more severe dry eye symptoms. Similarly,
Liu et al. [10] reported that vitamin D deficiency signifi-
cantly increases the risk of DED and suggested that correc-
tion of vitamin D deficiency may improve both subjective
symptoms and objective clinical findings. Bae et al. [8]
also demonstrated significant improvement in clinical dry
eye parameters following oral vitamin D supplementation
in patients refractory to conventional treatment. Previous
studies have also shown that therapeutic interventions di-
rectly targeting MGD, including intense pulsed light (IPL),
can significantly improve tear film stability, lipid layer
quality, and meibomian gland function [15]. Although IPL
therapy was not included in the present study, the improve-
ment observed after vitamin D supplementation suggests
that modulation of systemic inflammatory pathways may
provide additional therapeutic benefits in patients with
MGD-associated DED, particularly in those with con-
firmed vitamin D deficiency. The present study further ex-
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tends previous evidence by simultaneously evaluating se-
rum vitamin D status together with multiple objective
non-invasive ocular surface parameters, including NIBUT,
TMH, LLT, and meibography. While many earlier studies
primarily relied on symptom questionnaires or conven-
tional clinical tests, the comprehensive imaging-based as-
sessment used in the present investigation provides addi-
tional evidence regarding the effects of vitamin D
supplementation on both functional and structural compo-
nents of the ocular surface. The results of the present study
are also consistent with the TFOS DEWS II Epidemiology
Report, which identified female sex, hormonal status, ag-
ing, and MGD as major risk factors for DED [6]. Since all
participants in the present study were women of reproduc-
tive age, correction of vitamin D deficiency may represent
an important additional therapeutic strategy in this specific
patient population. Another important observation is that
treatment efficacy remained significant after adjustment
for baseline disease severity. Because disease severity was
comparable among the study groups at baseline, the ob-
served improvements cannot be explained by differences in
the initial stage of MGD. This finding supports the conclu-
sion that vitamin D supplementation may exert an indepen-
dent beneficial effect on tear film stability and meibomian
gland function regardless of baseline disease severity. From
a clinical perspective, these findings suggest that evaluation
of serum 25-hydroxyvitamin D concentrations should be
considered in women presenting with MGD-associated
DED, particularly in patients demonstrating an insufficient
response to conventional lubricant therapy. Early identifi-
cation and correction of vitamin D deficiency may improve
treatment outcomes, restore tear film homeostasis, and re-
duce the progression of MGD. In addition to tear film insta-
bility and ocular surface inflammation, persistent ocular
discomfort in some patients may also be influenced by neu-
rosensory abnormalities and neuropathic ocular pain, which
are increasingly recognized as important contributors to
DED [16]. Although neurosensory function was not evalu-
ated in the present study, future investigations incorporat-
ing ocular pain assessment and inflammatory biomarkers
may provide a more comprehensive understanding of the
mechanisms underlying the beneficial effects of vitamin D
supplementation. The present study has several limitations.
First, the sample size was relatively small and included
only women of reproductive age, which may limit the gen-
eralizability of the findings. Second, the follow-up period
was limited to three months, preventing assessment of
long-term therapeutic outcomes. Third, inflammatory cyto-
kines, oxidative stress markers, and neurosensory biomark-
ers were not evaluated. Finally, although disease severity
was considered during statistical analysis, larger multi-
center randomized controlled trials with longer follow-up
periods are required to confirm these findings and further
clarify the role of vitamin D supplementation in the man-
agement of MGD-associated DED.

In conclusion, individualized oral vitamin D supple-
mentation combined with preservative-free artificial tears

produced significantly greater improvement in tear film
stability, tear volume, lipid layer thickness, and meibo-
mian gland morphology than preservative-free artificial
tears alone in women of reproductive age with MGD-as-
sociated dry eye disease and vitamin D deficiency. The use
of paired within-group comparisons together with repeat-
ed-measures ANOVA confirmed that these improvements
were attributable to treatment rather than baseline differ-
ences among study groups. These findings support the in-
corporation of serum vitamin D assessment into the com-
prehensive evaluation of patients with MGD-associated
DED and suggest that correction of vitamin D deficiency
may represent an effective adjunctive therapeutic strategy
for improving both functional and structural ocular surface
outcomes.
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O0BHUMU NIA3EPHUMU ANTIKAYIAMU NPU 8IMOPUHHILL He08dC-
KVIAPHIU 2AYKOMI.

Mamepianu ma memoou. Ilpoananizosano memne-
pamypui npogini cepiuinoi TCK [JPK 3a pesynomamamu
pauiuie po3podieHoi mamemamuyHoi Mooeni Olisi pedicu-
mig besnepeperoeo nazeproeo sunpomintogantns (CW) no-
myocricmio 1 i 2 Bm. JJooamkogo 6uKoHaHO NOKPOKOBULL
cyenapuutl ananiz cepii 3 20 annikayii mpusanicmio 2 ¢
i3 19 mixcannixayivinumu inmepeanamu no 1 c. Iouwamxo-
8y memnepamypy nepeo KONHCHOI HACHYRHOIO aniikayiero
sadasanu 3 npupocmom 0,3 °C. Auanizyeanu novamkosy
(T,,) i maxcumarony (T, ) memnepanmypu, npupicm mem-
nepamypu nio yac anaikayii (AT) ma ii 3uudicenHs midxc
nocnioosnumu annikayiamu (HeatLoss). Inoexc mepmo-
axymynayii (TAI) susnauanu sk cepeOHe nepesuujents no-
4yamKosoi memnepamypu nepeo aniikayiimu Hao 6a3o0eum
pisnem 37 °C.

Pesynvmamu. 3a pesynomamamu pauiuie pospooie-
HOI' MamemamuyHoi MoOeni MaKCUMAaibHa memnepamypa
npu cepiuniu TCK [JOK y pescumi CW 1 Bm cmarnosuna
50,21 °C 6e3 nepesuugenns 60 °C, mooi ax npu CW 2 Bm
docseana 63,83 °C, wo xapakxmepusysaio memnepamyp-
HULl nPoQhinG i3 NOMeHYItIHUM PUSUKOM 0eCmMPYKMUBHO20
Menin8o2o YUKoONCeHHs. ¥ 000amKo8omy nOKPOKOBOMY
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cyenapii nouamkosa memnepamypa nepeo nociio08HUMU
anzaikayiamu niosuwyeanacs 6io 37,0 do 42,7 °C giono-
8i0HO 00 3a0anoeo npupocmy. 3uauenns TAI cmarnosuno
2,85 °C, a ona nepwioi ma opyeoi nonogut cepii — 8io-
nosiono 1,35 i 4,35 °C. Maxcumanvna memnepamypa 6
Medcax 000amrogozo cyerapiro docszara 50,6 °C i ne
nepesuuysana 60 °C.

Bucnosku. Pesynomamu mamemamuyno2o mooenio-
BAHMSA NPOOEMOHCMPY AU 3ATLEHCHICTNG MEMNEPAMYPHUX
npoginie cepitinoi TCK [JPK 6i0 nomysxcnocmi nasepro-
20 eunpominiosanns. Huoicui maxcumansni memnepamypu
npu CW 1 Bm y320001cytomuvca 3 NPUHYUNAMU 0OMENCEeHHS
HAOMIpHO2O HA2PIBAHMNS, NOKIAOEHUMU 8 OCHOBY KOHYen-
yii' low-dose / slow coagulation. 3anpononosanuii inoexc
TAI 0o360115€ KiNbKICHO Xapakmepu3syeamu cepeoHe nepe-
BUWEHHS NOYamKOBOI memnepanmypu nepeo nociioo8HuU-
MU anaikayiamu Hao 6a308uM pieHeM Y MexHcax 3a0aHo20
MOO€EbHO20 CYyeHapiio, npome He € CamoCmillHuM NOKa3-
HUKOM MeNnsioeoi 003U abo CMyneHs YUIKOOMCEHHs MKd-
nunu. Hozo sacmocyeéanus ona npoenosyeéanus egexmus-
HOCMI KOa2ynayii ma pusuxy mepmiuHo20 YUIKOONCEHHS

nompebye nooanbuloi eKCnepumMeHmanbHol ma KiiHiyHol

sanioayii.

Kniouosi cnosa: emopunna HeO8ACKYISAPHA 2NAYKOMA,
MPAHCCKAEPANbHA  YUKLOPOMOKOA2yiayis, [HOeKC mepmo-
AKYMYIAYIL;, MameMamuyne MOoOeNOSAHHs, MeMNepanypHa
ounamika, low-dose / slow coagulation, yuniapue mino.

Abstract

Purpose. To quantitatively assess temperature dynamics
during serial transscleral cyclophotocoagulation (TSCPC)
on the basis of mathematical modeling and to assess the pos-
sibility of using a thermal accumulation index (TAI) for de-
scribing changes in the initial temperature for the model zone
of the ciliary body prior to sequential laser applications in
secondary neovascular glaucoma (NVG).

BeTtyn

Tpanccknepanpnaa nukiaodotokoaryssmis (TCK LIDK)
3aIUIIAETECA OFHUM 13 BaXKJIMBUX METOIIB JIKyBaHHS
pedpakTepHOi BTOPHHHOI HEOBACKYJISPHOI IJIAyKOMHU
(HBT'), 3a6e3neuyiour 3HMKEHHS BHYTPIIIHHOOYHOTO
Trcky (BOT) mepeBakHO IIISIXOM 3MEHIIEHHS TPOIYKIIii
BHYTPIIIHBOOYHOI PiIUHM BHACIITOK TEIUIOBOTO BILTHUBY
Ha mumiapHe Tino [1; 2]. He3Bakaroun Ha TOBEICHY KITi-
HIYHY €(pEeKTUBHICTh, PE3yJbTATH JIKYBaHHA XapaKTepH-
3yIOTBCS BapiaOeNbHICTIO, [0 MOXKEe OyTH IMOB'SI3aHO SK 13
rapamMeTpamMy JIa3epHOro BUIPOMIHIOBAaHHS, TakK 1 3 1HIH-
BiyaTbHUMH 0COOIMBOCTAMHU TKAHWHHOI BiATIOBI/II.

OmiHfOBaHHS TepMIYHUX €(EeKTiB JTa3epHOrO0 BILUIUBY
TPYHTYETHCS Ha aHAJi31 MAKCHMAJIBHOI TEeMIIEpaTypH, TPU-
BaJIOCTI HArpiBaHHA Ta IHTErpaJbHUX TEMIepaTypHO-Ya-
coBux noxkasHukiB. [Ipu cepiiiniit TCK LIOK BakmuBoro

Material and Methods. Temperature profiles of serial
TSCPC were analyzed based on the results from the previ-
ously developed mathematical model for continuous-wave
(CW) applications at 1 W and 2W. Additionally, we conducted
a step-by-step scenario analysis for a series of 20 2-s CW
laser applications separated by 1-s intervals. The initial tem-
perature before each subsequent application was set with an
increase of 0.3 °C. The initial temperature (T, ), maximum
temperature (T, ), temperature increase during the ith ap-
plication (AT) and heat loss from ith to (i+1)th applications
(HeatLoss) were analyzed. The thermal accumulation index
(TAI) was defined as the average excess of the initial tem-
perature over the baseline level of 37 °C before applications.

Results. Maximal temperature in serial TSCPC for CW
applications at 1 Wwas 50.21 °C, but for CW applications at
2 Wwas 63.83 °C (i.e., above the threshold of 60 °C), indicat-
ing a temperature profile with potentially destructive thermal
effects. In the step-by-step scenario, the initial temperature
prior to sequential laser applications increased from 37.0 to
42.7 °C in accordance with the temperature increase set. The
TAI values for the entire series and its first and second halves
were 2.85 °C, 1.35 °C, and 4.35 °C, respectively. Maximal
temperature for the step-by-step scenario approached 50.6
°C and did not exceed 60 °C.

Conclusion. Mathematical modeling demonstrated that
temperature profiles of serial TSCPC depended on the laser
power. Lower maximal temperatures in CW applications at
1 W are in agreement with the overheating prevention prin-
ciples of low dose / slow coagulation. The TAI proposed en-
ables quantitative characterization of the average excess of
the initial temperature over the baseline level of 37 °C before
applications within the given modeling scenario, but is not an
independent measure of thermal dose or extent of tissue in-
Jury. Its application for predicting coagulation efficiency and
the risk of thermal tissue damage requires further experimen-
tal and clinical validation.

Keywords: secondary neovascular glaucoma, transscleral
cyclophotocoagulation, thermal accumulation index, math-
ematical modeling, temperature dynamics, intraocular pres-
sure, low-dose / slow coagulation, ciliary body.

3HaueHHs Ha0yBa€ MOCIIAOBHICTh NUKIIB HAarpiBaHHS I
OXOJIOJUKEHHS, OCKUIBKHM TEMIIEpaTypHUH CTaH TKaHWHH
Tepe/l HACTYIMHOIO aIUTIKAIliel0 TOTCHIIIHHO MOXeE 3aire-
JKaTH Bijl TIONIEPETHHOTO TEIUIOBOTO BIUIMBY. BopHouac
XapaKTep TAaKOi 3aJIe)KHOCTI BU3HAYAETHCS TETUIO(I3MIHNA-
MH BJIACTHBOCTSIMH TKaHWHH, YMOBaMH TEIUIOBIIBEICHHS,
YacOBHMH IHTEPBAIAMH Ta IIPOCTOPOBHUM PO3TaNTyBaHHAM
Ja3epHUX aruTiKarii.

Temneparypuuii mianazon 50-60 °C y mocimimkeH-
HSX JIa3epHO-TKAaHWHHOI B3a€EMOJIl PO3IIAAAIOTH SIK Opi-
€HTOBHY 30HY MOKJIMBOTO (POPMYBAHHS KOATYJISALIHHNX
3MiH, TOII 5K 3a Temneparyp nonaxa 60 °C, ocobnuBo mpu
TPHUBAJIIIINA EKCIO3UIIl, 3pOcTae HMOBIPHICTH BHpaXe-
HOTO TEpPMIYHOTO YIIKOMKeHHs [3]. ExcrepuMeHTampHi
JIOCITI/KEHHS JIa3epHOTO BIUIMBY HA KJIITHHHU MIrMEHTHO-
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TO CITeNII0 CITKIBKH TaKOXK IEMOHCTPYIOTH 3aJICXKHICTh
XapakTepy TKaHWHHOI BIATIOBiAI BiJ TapaMeTpiB OIPO-
MiHEHHS Ta yMOB HarpiBaHHsA [4]. BomHowac 3a3HadeHi
TEeMIIepaTypHi mapaMeTpH He € YHIBepCaTbHIMH MeKaMu
MK KOHTPOJBOBAHOIO KOATYIAIIEI0 Ta HEOOOPOTHOIO
JIECTPYKII€I0, OCKUTPKM XapakTep Oi0oNOTi4HOi BigmOBi-
Jll BU3HAYAETHCS TOETHAHHAM TEMIIEPaTypH, TPUBAIOCTI
BIUIMBY Ta BIACTHUBOCTEH TKaHWHU. ToMy aHaii3 Temrepa-
TYpPHOI TUHAMIKH TIPU CEPIHHOMY Ja3epHOMY BIUIUBI Ma€
BpaxOBYBaTH HE JIUIIE ITKOBI TEMIIEpPaTypH, ajie i JacoBi
XapaKTEePUCTUKH HarpiBaHHS Ta OXOJOKCHHS.

VY HamoMy momeperHOMy TOCTIKCHHI Ha OCHOBI
MaTeMaTHIHOTO MOJIEIIIOBAHHS 3alPOITOHOBAHO TTOKAa3HHU-
ku TEI, DEI ta TSI mis xapakTepuCTHKH TeMIlepaTyp-
HO-9aCOBUX IMapaMeTpiB KOAryJAIMIHHOTO Ta IOTEHIIIHO
necTpyktuBHOro TermoBoro BiommBy npu TCK LI®K [5].
BonHowac 1y AETaNBHIMIOTO OMHCY CEPIiHOTO PEKUMY
JOLITHPHO OKPEMO aHaIli3yBaTH IOYATKOBY TEMIIEPATYPy
MOJENTFHOI 30HH TIepe]] TOCTIIOBHIMH aruTikarisaym. Ta-
KAH MOXig JO3BOJISAE PO3MIIIATA TEMIEpaTypHHUA CTaH
TKaHIMHH Ha PI3HMX eTamax cepii, He 00MEeXYIOUUCH JTUIIIE
OLIIHKOIO MaKCUMAaJIbHOI TeMIIepaTypH.

Oco0nmBOTO 3HAYCHHSA TOCIIIKEHHS TEMIepaTypHOi
BiImoBiai Moke HaOyBaTH mipu BropuHHIE HBI, mms skoi
XapakTepHi iMeMigHi 3MiHHA, HEOBACKYISIPU3ALlis Ta TOpy-
IIeHHS MiKpouupkyssamii. Lli mporiecn moTeHiifHo 3aaTHi
BIIMBATH Ha JIOKAJbHI YMOBH TEIIOOOMiHY B TKaHHHaX
OKa, 30KpeMa IriapHoro Tina. OJHAK HApsM 1 BEITHYH-
Ha TaKOTO BIUIMBY 3aJIeKaTh BiJl OCOOIHMBOCTEH KpPOBO-
MOCTaYaHHS Ta TEIIOQI3UIHUX XapaKTEPUCTHK TKAHWHHU
i moTpeOyIoTh OKpEeMOro MOCTIKeHHSI. MaremaTmdHe
MOJICITIOBAaHHS CTBOPIOE MOKIIUBICTD aHAI3yBaTH TEMIIE-
patypHYy BiIIOBiIb 32 BU3HAUEHHX ITapaMeTPiB JIa3epPHOTO
BIUIMBY Ta MOCTYIIOBO YTOYHIOBATH POJIb OKPEeMUX (i3nd-
HUX 1 (i310JOTIYHNX YMHHUKIB.

Jis KiTbKiCHOT OIIIHKH TEMITepaTypPHO-9aCcOBOTO BILTH-
By Ha OIOJNIOTIYHI TKAaHWHU 3aCTOCOBYIOTh TOKa3HHUK Ky-
MYJIATHBHOI eKBiBalleHTHOI TertoBoi mo3u CEMA43, skwit
BpaxoBy€e TeMIIepaTypy Ta TPUBAIICTh HarpiBaHHA [6; 7; 8].
Moro pospaxyHoK moTpeGye BiMOBIIHOTO TeMIepaTypHo-
gacoBoro mpodimo. BogHowac mis q0maTKOBOI XapakTe-
PHUCTHKH CEpiifHOTO JTa3epHOTO BIUIMBY CTAHOBHTH iHTEpEC
OILIIHIOBAaHHS ITOYAaTKOBOI TEMIIEPaTyphu MOJACTHHOI 30HHU
mepes; KOOKHOIO HACTYITHOIO aIlTiKaIiero. 3 Mi€l0 METO B
JAHOMY JIOCIIDKCHHI 3alipOITOHOBAHO 1HIECKC TEPMOAKy-
mymnii (Thermal Accumulation Index, TAI), skuit Bu3Ha-
YaIOTh SIK CEPEIHE TEPEBUILICHHS IOYaTKOBOI TEMIIEPATypH
Tepe1 MOCIiTOBHIMH aIUTiKamisMi HaJl 0a30BHM piBHEM.
Ha Bigminy Bin CEM43, meit ingekc He XapaKTepusye iH-
TEerpaJibHy TEIJIOBY J03Y, a IPU3HAYECHHUH JUIs ONHCY OKpe-
MOTO KOMITOHEHTa TTOKPOKOBOT TEMITePaTypHOI JHHAMIKH.

TakuM 9UHOM, JOCIIKEHHS MOXIIMBOCTEH 3aCTOCY-
BaHHA TAI sIK 10AAaTKOBOrO PO3paxyHKOBOIO MOKa3HHUKa
MOYKE PO3IIUPUTH OIMHUC TEMIepaTypHOi BiANOBimI TpH
cepitriit TCK LH®K. Bogrouac #ioro ¢izionorigHa Ta Kiri-
HIYHA 3HAYYIIICTh MOTPEOy€E TOAAIBIIOTO OOTPYHTYBaHHS.
Le BU3HAuUa€ MOMITBHICTD MMPOBEACHHSI MOKPOKOBOTO CIIe-

HApHOTO aHAII3y TeMIIepaTypHOi TUHAMIKH 3 YiTKUM PO3-
MEXYBaHHSAM 33JIaHAX MOJIEIBEHHX YMOB, PO3PAaXyHKOBHX
MTOKAa3HMKIB 1 Pe3yabTaTiB paHimie po3poOJIeHOI MaTeMa-
THYHOT MOZEII.

Meta. KinpKiCHO oxapakTepH3yBaTH TeMIIEpaTypHY
TUHAMIKY TIPH CEpiifHii TpaHCCKIepalbHil IHUKIO(HOTO-
xoarymamii (TCK LI®K) Ha 0cHOBI MaTeMaTHIHOTO MOJIe-
JIOBaHHS Ta OLIHUTH MOXJIMBICTH BUKOPHCTAHHS 1H/ICK-
cy tepmoakymymsarii (TAI) ans omucy 3MiHH MOYaTKOBOT
TeMIepaTypd MOAETHHOI 30HH LWTIapHOTO Tijla Tepen
TIOCIIIOBHUMH Ja3epHUMH aIUTIKAI[iIMH TIPH BTOPHHHIHN
HEOBaCKYJISAPHIiH I1ayKoMi.

Marepian Ta metoam

MaremaTuyHa MoJeJb Ta BHXiIHI TeMmmepaTtypHi
aaHi

TeopeTHuHOI0 OCHOBOO JIOCHI/DKEHHS CIIyTyBasa pa-
Hilre po3poOiieHa Ta oImyOIiKoBaHA ABOBHMIpHA OCHOBO-
CHUMETpPUYHA MOJIENb TEIJIONEPEHOCY B TKAaHHHAX CKIIEPH
Ta IMIIIapHOTO TiNa, MoOyIoBaHA 3 BUKOPHCTAHHIM piB-
HaHHS Oiorerutomepenocy Ilermneca [9]. T'eomerpuuHi,
TEIUIO(I3NIHI W ONTHYHI MapaMeTpu MOJIENi, TPaHUIHI
YMOBH Ta XapaKTEPUCTHKU JIA3€PHOTO BHITPOMIHIOBAHHS
HaBENICHO B TIOTMIepeIHil myomikarii [5].

Y 10omaTkoBOMy ITOKpOKOBOMY aHalli3i BHKOPHCTa-
HO 331aHy TOCIHIJOBHICTh IOYAaTKOBUX 1 MaKCHMaJbHUX
temneparyp g 20 masepHuEx arumikamiii. [TogaTkoBy
TEMIIepaTypy Tepea KOXKHOK HAaCTYITHOIO aruTiKali€ero
30umpmryBann Ha 0,3 °C, mounnatoun Big 37 °C. 3HaueHHS
MaKCUMAJIbHOI TeMIIepaTypH TaKOXX BUKOPHCTOBYBAJIN SIK
BUXIJIHI TApaMETPH CLICHAPHOTO aHaJi3y, a He K Pe3yllb-
TaTl HOBOTO HE3aJIC)KHOTO PO3B'SI3aHHS PIBHSAHHA OioTe-
ronepeHocy. Ha ocHOBI nux 3HaueHb po3paxoByBain AT,
HeatLoss Ta 3anporoHoBaHMii aBTOpaMH IHAEKC TEpMO-
axymymmii (TATD).

JI1s KOXKHOT JTa3epHO1 aruTikallii BU3HAYaId TIOYaTKOBY
Temneparypy Tkanunm (T ) Ta MakcuManbHy TeMIepary-
py (T, ). TemneparypHuil mpupicT mix yac i-i ammikamii
PO3paxOBYBaIM K PI3HUIIO MIXX MAaKCHMAJIBHOIO Ta IO-
YaTKOBOIO TEMIIEPATYPOIO:

AT(i) = Tmax(i) B Tstan(i)'

Mixarutikaniitne 3HmKkeHHs Temreparypu (HeatLoss)
BU3HAYAJIM SIK PI3HUIIO MIX MAaKCHMaJIbHOIO TEMIIepary-
POIO MTOTOYHOI aruTikamii Ta IMOYaTKOBOIO TEMIIEPaTyporo
HACTYITHOT aIlTiKaIlii:

HeatLoss(i) = T oo ™ Toanory

nei=1,...,19. J{na 20-i arnikanii mokasauk HeatLoss
HE BU3HAYAJIM, OCKUIBKH HACTYITHA AIUTIKAIisS BIACYTHS.

IMTokaznuk HeatLoss xapakrepnsye po3paxyHKOBE 3HHU-
JKCHHS TEMIIepaTypd MK TIOCITIJOBHUMH arUTiKaIlisIMH,
BupaxkeHe B °C, 1 He € 6e3mocepeTHhOI0 OI[IHKOIO KITBKOC-
Ti BTpaueHOI TETUIOBOI EHeprii.

IHoxpokoBe MoIeTIOBAHHS CePiiHOTO pe:kuMy

Cepiitanii pexnm TCK LHOK monemoBanu sk mocii-
ToBHICTE 20 ariikarmii TPUBANICTIO 2 ¢ i3 MiKaruTiKarii-
HUMH iHTepBaitaMu | ¢ (3arampHa TpHUBAJIcTh 59 ¢).

YacoBwuii mpomuec po3kiiaiany Ha TUCKPETHI IUKIIH:
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* (paza marpiBanus (ON): 2 c;

* ¢aza oxomomkenus (OFF): 1 ¢ mix cycinHiMA armii-
karissmu (19 iHTEpBamiB).

JlomaTkoBO OLIHIOBAIM 4ac JOCSTHEHHS MOPOTOBHX
temneparyp (50 °C i 60 °C).

VY kJIiHIUHIT cXeMi CyCiTHI 30HM BIDIMBY YaCTKOBO ITe-
PEKpHBAIOTHCS, OOHAK TEOMETPUYHE 3MIIICHHS ILEHTPIB
OKpEeMUX aILTiKaIliil i MPOCTOPOBE MOIIMPEHHS TEIUIa MiXkK
CYCIIHIMH 30HAMH B MeKaX MOKPOKOBOTO aHAIII3y OKPEMO
He MoxemroBanu. CepiifHuiA CIieHapiii BUKOPUCTOBYBAIN
JUISL OI[IHKM YacoOBOi CKJIAJ0BOi HAKOITMYEHHS 3aJIMIIKO-
BOTO TEIUTa B MOJIENBHIH 30HI 32 YMOB TIOBTOPHUX IUKJIIB
HarpiBaHHS Ta HETIOBHOTO OXOJIOJPKCHHSI.

VY xminigHii npaktami TCK HOK BUKOHYIOTE IITSIXOM
MTOCITIIOBHOTO HAHECCHHS Ja3epHUX aIUTIKAIil y3TOBK
TIPOEKIIIT IIITIapPHOTO Tijla 3 YpaxXyBaHHIM OOPaHOTO TIPO-
Tokomy JikyBauHs [10]. Ha puc. 1 mpeacraBieHo cxema-
THYHAN BapiaHT PO3TAIIyBaHHS aIUTIKAIlil y BEPXHBO-
My IIBKOJII OKa 3 YaCTKOBHM HEPEKPHUTTIM CYCIIHIX 30H
BIUIUBY.

OTXe, TIOKPOKOBHH IIIXiJl XapaKTepPH3y€ YaCOBHIA
KOMITOHEHT CEpifHOTrO TEIUIOBOTO HAaBAHTAKCHHS B MO-
JeNbHil 30HI Ta HE BIITBOPIOE MTOBHOIO MipOIO IIPOCTOPO-
BHI PO3IOIUT TeMIIEpaTypyd MiXX OKPEMUMH KITiHIYHHUMHA
aTUTIKAITiTMH.

InTerpajbHa oiHKA TEMJIOBOTO e()eKTy

Jts KiTbKICHOT XapaKTePHCTUKU TeMITepaTypHO-4aco-
BOTO BIIJINBY BU3HAYAIIN:

* CyMapHUiA yac nepeOyBaHHS TKaHIMHU Y KOATYIAIIii-
HOMY TemmeparypHomy aiama3osi (50-60 °C): t50-60;

Hesenukui Haxnecr
=10-20%
-

4

i E

Y 4
-'—-—_—_'-'-__-
- -~
-
= R 1.5MM
e Bia nimba
/ 4 :

Puc. 1. Cxema kniHiYHOro posTallyBaHHSA Na3epHuX anfi-
Kauin 3a TUNom «pub’sivoi Mycku» Mpu TpaHCCKepanbHii
uuknodpotokoarynsauii. Annikauii HaHOCSATbCA MO BEPXHbO-
My MiBkoMy oka Ha BiactaHi 1,5 Mm Big nimba 3 YacTkoBUM
nepexkputTam (~10-20%) cycigHix 3oH Brnuey. OinsHkn Ha 3
Ta 9 roamMHax He obpobnsitoTbea. Cxema intcTpye KniHiYHe
po3TallyBaHHsS annikauin i He € NPOCTOPOBOK reOMETpIEtD
pO3paxyHKOBOI Mogeni.

* cymapHHi yac nepeOyBaHHS TKAHWHH B TEMIIEpaTyp-
HOMY JTiaITa30Hi MOTEHIIIHO JeCTPYKTUBHOTO HATPiBaHHSI
(>60 °C): £60;

Ingexc Tepmoaxkymyasuii (TAI)

JLis KiTbKicHOI XapaKTepUCTUKU ITiABHUIICHHS MOYar-
KOBOI TeMITepaTypyd MOACIHHOI 30HH IePe ITOCITiJOBHU-
MU JIa3ePHUMHU aTUTIKAIisIMA BHKOPUCTOBYBAJIN 3aIPOTIO-
HOBaHUI aBTOpamu iHAEKc Tepmoakymyismii (Thermal
Accumulation Index, TAI).

[Hexe po3paxoByBasi 32 (OPMYIIOI0:

n
1
TAI = = (Tares = To)
i=1

Jie 1 — KUIbKICTB J1a3epHuX arutikauii (n = 20); Tstart,i
— TOYaTKOBA TEMIIepaTypa MOJEIbHOI 30HHM mepe] i-10
arutikariero; T — 6a3oBa remneparypa tkanunu (37 °C).

TAI xapakTepusye cepesiHe MepeBUILEHHS T0YaTKOBOT
TEMIIEpaTypH Tepe/] NOCIIJOBHIUMH aruliKalisMu Haj| Oa-
30BUM piBHEM 1 Bupaxkaerscst B °C. [Toka3zHuk BioOpaxae
TEMIIEpaTypHUH CTaH MOJEJIBHOI 30HM Ha IOYATKy KOX-
HOTO IMKJTy HarpiBaHHsI, OJJHAK HE € Oe3MOCEePEIHIM CKBi-
BAJICHTOM ITIOTJIMHYTO TEIJIOBOI eHeprii ado 1HTerpaabHOT
TEeMIIepaTypHO-4acoBOT JJO3H.

TAI € 3anponoOHOBaHUM AaBTOPAaMU MOJEIBHUM IIO-
Ka3HUKOM 1 Ha IIbOMY €Talli He € KJIIHIYHO BaJli[OBAaHUM
IHJCKCOM; OT0 SKCIIEPUMEHTAIbHA Ta KIIIHIYHA BaJIiIAI[is
noTpedye MOAAIBIIHNX JOCITIHKEHb.

MeToto MoziesTFoBaHHsI OyI10 HE IpsiMe BiATBOPEHHS iH-
JIMBITyaJIbHOT TeMIlepaTypHOI BIAIOBIJI TKaHUH in Vivo,
a aHaJli3 3aKOHOMIPHOCTEH TeMIlepaTypHO-4acoBOi JHHa-
MIKH 3a (DIKCOBaHMX NapaMeTpiB BIUIMBY 3 MiHIMi3aLli€lo
BILUIMBY 1HJMBI{yaJIbHOT BapiabeIbHOCTI TEIUIO(I3UYHHX 1
reMOJMHAMIYHUX XapaKTePUCTHK TKAaHWH.

Mopne/ibHi npUNyueHHS

MopentoBaHHSI BUKOHYBAJIH 3a (hIKCOBaHUX Teriodi-
3UYHUX 1 ONTHYHHMX XapaKTePHCTHK TKaHWH Ta 3aJaHHX
napaMeTpiB Ja3epHOro BIUIMBY. ba3oBy Temmeparypy
npuiimManu pisHoto 37 °C. InauBigyanbHy BapiaOeabHICTh
irremii, MiKpOLMPKYJISLT, irMeHTarii Ta Mop(oIoriyHnx
XapaKTEepUCTUK LWJIiapHOTO Tija He BiaTBoproBaiu. Lle
BiJITIOBiJ]a€ OOMEKCHHSM, 3a3HAYCHUM Y TIONICPEIHIN My-
omikaii [5].

Y NOKPOKOBOMY aHaJli3i HE MOJEIIIOBAJIM IIPOCTOPOBE
MEPEMIIICHHS JIa3ePHOT0 30Ha MIXK KIIHIYHUMHU arulika-
uisimu. [IpsiMy excriepuMeHTallbHy a0 iHTpaonepaniiny
BJIIALII0 TEMIIEpaTypHHUX [TOKa3HHUKIB HE TPOBOIMIIN.

OTpumMaHi pe3ysbTaTH ClliJ IHTEpIPeTyBaTH SK MO-
JIeTIbHI OLIIHKM TEeMIIepPaTypHO-4aCcOBOTO BILIMBY, a HE SIK
Oe3rnocepeIHb0 BUMIPsHI TeMIlepaTypH LWJIIApPHOTO Tijia
in vivo.

OO0poOka Ta aHai3 MOJCILHUX AaHuX. [l xapakre-
PHCTHKH TIOKPOKOBOT TEMIIEpaTypHOI TMHAMIKH BU3HaYa-
s nodarkoBy (T ) ta makcumanbry (T, ) Temneparypu
KOKHOI arutikanii, npupict Temneparypu (AT) 1 mikaruri-
Kauiiine 3umxeHHs temrneparypu (HeatLoss). [ngexe Tep-
moakymyisitii (TAI) pospaxoByBanu sik cepenHe apud-
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METHYHE TIEPEBUINEHb ITOYATKOBOI TEMIIEpaTypu Iepen
MTOCITIOBHUMH aruTiKarissMu Hajx 6a3oBuM piBHem 37 °C.
HonarkoBo Bu3Hauanu 3HadyeHHs TAI mist nepiioi ta apy-
TOl MOJIOBHH cepil 3 METOIO MOPIBHSHHS TEMIIepaTypHOI
QUHAMIKH Ha PI3HMX eTarax JIa3epHOTo BIDIHBY. OKpeMo
BHKOPHCTOBYBAIIM PE3YIAbTAaTH paHille omryOIikoBaHOi Ma-
TeMarnaHoi Mozieni [5] ms pesxumia CW 1 Bti CW 2 Br,
30KpeMa MaKCHMaJbHI TeMIIEpaTypy Ta TPUBAIICTh Iepe-
OyBanHs B miama3zoHax 50—60 °C i monax 60 °C. Anaimi3
MaB OIHCOBHH XapakTep; CTATUCTUYHOI TEPEBipPKH TiMo-
Te3 HE POBOMIIH.

Pe3ynbratn

3a pe3yibTaTaMy paHillle MPOBEIEHOTO0 MaTeMATHIHO-
TO MOJICTIOBAaHHA [5] TeMmneparypHa BiAIIOBi b MOACTHHOT
30HU NWJTIapHOTO TiJla TPU CepiiiHIi TpaHCCKIepaNbHIN
nukiIodorokoarymsmii (20 ammikariif TpuBamicTio 2 ¢ i3
19 MikaruTikaIiifHuMu iHTepBaIaMu 1o | ¢) 3ajekana Bif
TIOTY>KHOCTI JIa3€pPHOTO BUIIPOMIHIOBaHHSI.

VY 6esnepepsroMy pexkumi (CW) mpu moTyx)HOCTI 1
Bt makcumaneHa Temmeparypa cranoBmia 50,21 °C, a
TeMmeparypa Hanpukinii cepii — 50,18 °C. YUac nocsaruen-
Hs iopora 50 °C nopiBHIOBaB 35,3 ¢, cymMapHa TPUBAIiCTh
nepeOyBanHs B miana3oni 50-60 °C — 17,1 c. Temneparypa
nonaz 60 °C He mocsaranacs.

IIpu motyxHocTi 2 BT MakcmManpHa Temreparypa
cranoBmia 63,83 °C, a Temmeparypa HalpUKiHII cepii —
63,77 °C. Yac gocsaraenns 50 °C ckopouysascs 10 8,2 c,
TPUBAJICTH TIepeOyBaHHs B miamazoni 50-60 °C cTraHOBH-
ma 11,2 ¢, a monag 60 °C — 39,7 c.

Takum 4YnmHOM, paHille OTPUMaHi PE3yNbTaTH IIPo-
neMoHcTpyBand, mo pexxum CW 1 Bt 3abesmedyBaB 10-
CSITHEHHSI YMOBHOTO KOArylsIIHHOTO TEMIIEpaTypHOTO
niamazony 6e3 mepesurmieHHs 60 °C, tomi sk mpu CW 2
Bt ¢opmyBaBcst TemreparypHuii npodinah i3 TpHUBAIUM
nepeOyBaHHAM Y Aiala30Hi MOTCHIIHHO JECTPYKTUBHOTO
HaTpiBaHHI.

Y nomatkoBOoMy IIOKPOKOBOMY aHali3i OIIIHIOBAIN
3MiHy TOYaTKOBOI TeMIlepaTypH MOAEIBHOI 30HM Iepen
TIOCTIIOBHUMH IIMKJIAMH JIA3€PHOTO BIUTUBY. 3a 33aHOTO
MIpUpOCTy TovaTKoBoi Temrieparypu Ha 0,3 °C 3a mukn ii
3Ha4eHH: 3pocTaino Bix 37,0 °C mepen mepIoro arrikaii-
ero 110 42,7 °C nepen nBaausaToro. CepeaHe nepeBUIICHHS
MOYaTKOBOI TeMmeparypu Haa 6a3oBum piBHeM 37 °C, BH-
3HAYCHE 3a 3alponoHOBaHMM iHaekcoMm TAI, cranoBmiIo
2,85 °C.

ITpn okpemomy aHai3i epiroi Ta pyroi MOJIOBHH ce-
pii 3Hauenns TAI cranoBwmm Biamosigao 1,35 ta 4,35 °C.
Otxe, cepeHe TEPEBUIIEHHS MOYATKOBOI TeMIIEpaTypH
Haja 6a30BHMM piBHEM y IPyTii MOIOBUHI cepii Oyno Ha 3,0
°C OULIBIIIM, HIK y TICPIITIi.

IToxkpokoBuii aHasi3 NOKa3as, 10 MPHUPICT TEMIEpaTy-
pu AT 30impmryBaBcs Bix 2,2 °C mix 9ac neprroi arrikamii
10 MakCUMaJIbHOTO 3HaYeHHs 8,4 °C 1111 yac CiMHAIISTOT,
IICJI 9OTO MOCTYIOBO 3MeHITyBaBcs 1o 7,9 °C mix dac
JIBAMIATOI aIUTiKalii. AHAIOTIYHY IHHAMIKY CIOCTEpi-
Tajlil ISl PO3PaxyHKOBOTO MIKAIUTIKAIIHHOTO 3HIKCHHS

temneparypu (HeatLoss), sike 3pocrano Bix 1,9 °C micnsa
neprnoi arwmikamnii 1o 8,1 °C micns ciMHanATol, a HaJami
3MeHIryBanocs 10 7,8 °C micis neB'aTHaIIITOl aluTiKaIlii.

VY Mexkax MOCHiIKyBaHOTO TIOKPOKOBOTO CIICHAPIIO
MaKcuMajbHa Temmeparypa ctanoBmia 50,6 °C i He mme-
pesumryBana 60 °C. BogHodac moCIiOBHE IIiABHICHHS
MTOYAaTKOBOI TEMITEpaTypH Iepe]] allTiKaI[iIMI XapaKTepu-
3yBaJIO 33IaHy CIICHAPieEM TUHAMIKY 3aJHIITKOBOTO HATpi-
BaHHS MOJIEJIBHOI 30HU (Ta0. 1).

Otpumane 3HadeHHS TAI BH3HaUaeThCs 3aaHOIO TI0-
CJTiTOBHICTIO TIOYaTKOBUX TEMIIEPATYp 1 HE € HEe3aJIC)KHUM
pEe3yNbTaToM PO3B'sI3aHHA BUXITHOI TBOBHMIPHOI MOJEINI
Giorermonepenocy. Tomy meit iHAEKC CITiT PO3MIISIIATH SIK
TIOIATKOBY PO3PaXyHKOBY XapaKTEPHCTHKY TeMIIEpaTyp-
HOI ITMHAMIKHA B MeXKaX JOCITIKYBAaHOTO CIIEHApilo, a He

Tabnuus 1. [NokpoKoBi NapameTpu TeMnepaTypHOi AMHaMIKK
Ta po3paxyHky iHgekcy Tepmoakymynsauii (TAI) npu cepiiiHin
TCK LoK

Ne | P T ey AT(i), |HeatLoss(i),
annikauii °C oC °C °Cc
1 37,0 39,2 2,2 1,9
2 37,3 39,6 2,3 2,0
3 37,6 40,0 2,4 21
4 37,9 40,5 2,6 2,3
5 38,2 41,0 2,8 25
6 38,5 41,6 3,1 2,8
7 38,8 42,2 3.4 3,1
8 39,1 42,9 3,8 3,5
9 39,4 43,6 4,2 3.9
10 39,7 44 4 4.7 4.4
1 40,0 452 5,2 4,9
12 40,3 46,1 58 55
13 40,6 47,0 6,4 6,1
14 40,9 48,0 71 6,8
15 41,2 49,0 7,8 7,5
16 41,5 49,8 8,3 8,0
17 41,8 50,2 8,4 8,1
18 42,1 50,4 8,3 8,0
19 42,4 50,5 8,1 7,8
20 42,7 50,6 7,9 -

Mpumitku: T — nodaTkoBa TemnepaTtypa MOLEMbHOI 30HM
neped annikauieto; T__ — MakcumarnbHa Temneparypa nig
vac annikauii; AT =T __ (i) = T__.(i) — TemnepaTtypHui npupicr,
HeatLoss =T __ (i) - T (i + 1) — pospaxyHKoBe Mixansikawiin-
He 3HWXeHHst Temnepatypu. [ina 20-i annikauii HeatLoss He
BM3Ha4anu. IHgexkc tepmoakymynsauii (TAl) po3paxosyBanu
AK cepeaHe apudmeTnyHe nepesuileHb T . Hapa 6asoBoto
Temnepatypoto 37 °C 3a Bcima 20 annikauigmu; TAI = 2,85
°C. 3HaueHHs TAI He € iHTerpanbHO TEMOBOK 030H0.
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Puc. 2. [NokpokoBa TemnepaTypHa AuHamika Npu CepiriHiin TpaHCcCKnepanbHin LuknodgoTokoarynsuii 3a ymoB 3a4aHoro Mo-
AenbHoro cueHapito (20 annikauivi TpueanicTio 2 ¢ i3 19 mixannikauiiHumuy iHTepeanamu 1 ¢). A — AMHaMika No4aTKoBOI
Temnepartypu Tstan(i) nepepn KOXHO0 annikauieto, Wo Bigobpaxae 3agaHe NOKPOKOBe MiABULLEHHS TemnepaTtypu; b — npupict
Temnepatypu AT(i) nig Yac KOXHOT annikauii, BU3Ha4eHnn SK PisHNLA MK MakCMMarnbHOK Ta NoYaTKoBOK TemnepaTtypamu;
B — 3HMxeHH:A TemMnepaTypu Mix nocnigoBHUMuY annikauigsmu HeatlLoss(i), BU3HaueHe 5K pisHMUS MK MakcMarnbHOK Temne-
paTyporo NOTOYHOI annikaLii Ta no4YaTkoBOK TeMnepaTypoto HacTynHoi. [ina 20-i annikauil nokasHuk HeatLoss He BU3Havanu;
" — makcumanbHa Temneparypa T ) nig Yac KOXHOI annikauji, Lo xapakTepmaye AUHaMiKy NiKOBMX TemnepaTyp NpoTSroM

max(i

cepii NasepHuX BMMUBIB.

SIK CaMOCTIHHUH KPUTEPii TepMidHOi Oe3rmeqHoCTi abo Je-
CTPYKTHUBHOTO YIIKO/DKCHHSI TKAaHUHH.

I'pacdiuanii aHANI3 TTOKPOKOBOI TEMITEpPaTypHOI JAHWHA-
MIKH{ IPOZEMOHCTPYBAB IIOCTYIIOBE ITiJBUIIICHHS TI0YaTKO-
BOI TeMIIepaTypy MOJIENIFHOI 30HU Iepe]] MOCHIITOBHUMHI
arutikarissmu. [Ipupict temmneparypu (AT) Ta BenmnumHa
il 3HWKEHHS MPOTSATOM MDKAIDTIKAIHHUX I1HTEepBaliB
(HeatLoss) 30umpmryBammcss A0 CIMHAIIATOL aruTiKarlii,
IICIISL 4Oro JAemio 3MeHuryBamucs. [Ipyn npoMy moyarkoBa
TEMIIepaTypa Iepes KOXXHOI0 HACTYIHOIO aluTiKali€ero 3a-
JIMIIanacs BHIIOKO 32 MOINEPEIHIO, 110 BiINOBIAATO 3a1a-
HUM yMOBaM ITOKPOKOBOTO CIIEHAPIIO.

MakcumasbHa TeMIeparypa B JOCHIPKyBaHOMY Clie-
Hapii He mnepesumyBanza 60 °C. Orxe, 3MozmenboBaHA
TEMIIepaTypHa MOCIiIOBHICTh XapaKTepU3yBaJIacst TOCTY-
MIOBUM TMiJIBUIIEHHSIM IOYaTKOBOI TemIieparypu 0e3 1o-
CSITHEHHS! YMOBHOTO TEMIIEpPaTypHOT0 IOpora MOTEeHIIHHO
JECTPYKTUBHOTO HarpiBaHHS (pHc. 2).

O6roBopeHHA

OTpuMaHi pe3yiabTaTH CBiI4YaTh, IO TEMIIEPATypHA
BIJINIOBiThb MOAETHHOI 30HH IHJIIapHOTO TiIa MPH TPaHC-
cxiepanbHiil nuknodorokoaryssinii (TCK LDK) Buzna-

YyaeThCsl HE JIMIIE ITIKOBOIO TEMIEparyporo, aje i daco-
BUMH XapaKTCPHCTHKAMH TEIIOBOTO BIUIMBY, 30KpeMa
TPUBAJIICTIO HAarpiBaHHA Ta OXOJO/KEHHs. Pe3ynbrati
paHilie NMpoBeJeHOr0 MaTeMaTHYHOTO MOJEIOBaHHS [5]
MIPOIEMOHCTPYBAIH BiAMIHHOCTI TeMIepaTypHUX Mpodi-
JIB 3aJIE)KHO BiJl TIOTY)KHOCTI J1a3¢pHOTO BHIIPOMIHIOBAH-
Hs1. JlomaTkoBHiA TOKPOKOBUH CIICHAPHUH aHAIII3 JI03BOJIHB
KIJIbKICHO OXapaKTepU3yBaTH 3MiHY II0YaTKOBOI TeMIlepa-
TYPH MOJETBHOI 30HH TEPEe MOCIiTIOBHUMH AIUTIKAIISIMU
Ta OLIHUTH MOXIIMBOCTI BUKOPHCTAHHS 3aIIPOIIOHOBAHOTO
ingexcy tepmoakymyssiii (TAI) mist onrcy bOro KOMIIO-
HEHTa TEeMIIePaTypHOI TUHAMIKH.

BaxximBuM OpieHTHPOM [UIS iHTEpPIIpETalii TeMnepa-
TypHHX 1po¢iniB € gianazoH 50-60 °C, y mexax sKoro
3a BIITOBITHOI TPUBAJOCTI BILIUBY MOXYTh (popMyBaTu-
sl KoaryJsiiiHi 3MiHM TKaHuH. [lepeBuiieHHs TeMnepa-
Typu 60 °C, 0co01MBO 3a TPUBAIIIIO] EKCIIO3UIIIT, MOXKE
CYIIPOBOIKYBATHCS ITiIBUIICHHSM IMOBIPHOCTI BHpake-
HOTO TEPMIYHOTO YIIKO/PKCHHS, BKITFOYAI0UN KOaryJisiiii-
HUl Hekpo3 [3]. BomHowac mi TemreparypHi 3HauCHHS
HE € yHIBEpPCAJIbHUMH MEXaMHU MK 00OPOTHUMHM Ta HEO-
OOPOTHUMHM 3MIHAMHM, OCKUIBKH XapakTep YIIKOJUKCHHS
BU3HAYA€ThCS MOEAHAHHAM TEMIICpaTypH, TPHUBAJIOCTI
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BIUTMBY Ta BIacTUBOCTEW TKaHWHU. CydacHI JOCIiIKEH-
HS B3a€MOII JIa3epHOTO BUIIPOMIHIOBaHHS 3 0i0JOTIYHU-
MU TKaHUHAMH MITBEPIDKYIOTh CKJIATHIHA, HETiHIHHAN
XapakTep TeIUIOBOI BiAMOBIII, MO 3aJIe)KUTh BiJ IOTIH-
HaHHS CHEPTii, TETTONPOBITHOCTI Ta MPOIIECiB TETUIOBII-
BemeHHs [11].

VY momepenHiii MaremMaTHdHi Momeni [5] mpu 3acTo-
cyBaHHi 6e3nepepBHoro pexkumy CW 1 Bt makcnmansHa
temneparypa cranoBmia 50,21 °C 6e3 mepeBummeHHs 60
°C, Tomi sixk mpu CW 2 Bt nocsrana 63,83 °C i3 TpuBamum
repeOyBaHHAM MOJICTBHOT 30HU B niama3oHi moHan 60 °C.
Taxi BiIMIHHOCTI BKa3yIOTh Ha CYTTE€BUI BIUIMB TOTYX-
HOCTi JIa3epHOTO BUIPOMIHIOBaHHS HAa PO3pPaxXyHKOBHH
TeMIepaTypHui MPodiiah i TOTSHIIHHUN pU3UK HaIMipHO-
ro HarpiBaHHA. [IpoTe Ge3mocepeHh0 BCTAHOBUTH Xapak-
TEep TICTONIOTIYHUX 3MiH JIMIIE 33 IUMHU TeMIIepaTypPHUMHU
TTOKa3HUKAMHU HEMOKIINBO.

JlomaTkoBUi MOKPOKOBHIT aHAII3 TTOKa3aB, IO 32 YMOB
JOCTIKYBaHOTO CIIEHAPil0 MMOYaTKOBa TEMIIeparypa Mo-
JeNTbHOI 30HW Tepe]] KOKHOIO HACTYITHOIO aILTiKaIliero
Oyia BHUIIOIO 3a momepenHio. [Ipupict Temmeparypu mifg
gac okpemux arumikaniif (AT) 30impIryBaBcst A0 ciMHAI-
[ATOI arTiKamii, mcIsA 90To Iemo 3MeHITyBaBcs. [lomioHy
JUHAMIKY MaJIO PO3paxyHKOBE MiKAIDTIKaIiiHEe 3HIKESHHS
temneparypu (HeatLoss). BomHowac mociimoBae minBu-
IIEHHS MTOYAaTKOBOI TEMIIEpAaTypy BU3HAYAIOCS 3aJaHUM
mpupoctoM 0,3 °C 3a mukin. OTke, OTpHMaHa IHHAMIKA
XapakTepu3ye KOHKPETHHH MOICNBHHUHA CIeHapiii 1 He
MOXK€ PO3IIISAATHCS SIK HE3aJeKHE MiATBEPIKEHHS MeXa-
HI3My HaKOTIMYCHHS 3aJUIIKOBOTO TEIUIa B TKAHWHI ITHITi-
apHOTO TiNa.

[TuTanHsT KyMYISTHBHOTO EHEPreTHYHOTO BIUIUBY
TIpU TIOBTOPHUX TPOIIeaypax cyOmiMiHAIBHOI TPaHCCKIIe-
panbpHOI MHUKIO(POTOKOATYIAMII JocHimpKyBamu Szabod Ta
cmiBaBT. [12]. ABTOpH OIiHIOBAIN CyMapHy €HEpriro, 10-
CTaBJIEHY HPOTITOM ITOBTOPHUX CEAHCIB JIKyBaHHS, a HE
Oe3mocepeIHe HAKOMMICHHS TEMIepaTypu MiX OKpEeMH-
MU JTa3epHUMH arrikamismMua. OTxke, i pe3yibTaTd Mij-
TBEP/KYIOTh AKTYaJIbHICTh ypaxyBaHHS KyMYJISTHBHOTO
€HEePreTHYHOTO HABAaHTAXKEHHS, aJIe HE € IPSIMUAM IiITBEp-
JUKEHHSM 3arporioHoBaHoro iHaekcy TAI. Teopernunoro
OCHOBOIO aHAJI3y IPOIECiB HATPIiBaHHS ¥ OXOJIOKEHHS
OIl0NIOTIYHUX TKAaHWH € MOJeli OiOTeruIonepeHocy, 30-
kpema piBHsAHHSA [lerneca [9]. 3acTocyBaHHSA TaKUX MO-
Jenield TO3BOJISE BPAxXOBYBaTH YacOBl XapaKTEPHUCTHUKH
TEeMIIepaTypHOi BIAIOBiMAI, TPOTE I Oe3MmocepenHbOro
BiITBOPEHHS TEPMOAKYMYIIALIi HEOOXiTHO pO3paxoByBaTH
TeMITepaTypy 3 ypaxyBaHHSIM YMOB ITONIEPEIHBOTO Harpi-
BaHHS, OXOJIO/KEHHSI Ta TPOCTOPOBOTO PO3ITOALTY TEIUIa.

InTepnperanis ingexcy Tepmoaxkymyasuii (TAI)

VY mociiKeHH] 3aIpOIIOHOBAHO IHACKC TEPMOAKyMYy-
msmii (Thermal Accumulation Index, TAI) six momarkoBuit
PO3paxyHKOBHH IMOKa3HUK I KUTBKICHOI XapaKTepHC-
THKH TJBHUIICHHS TOYaTKOBOi TEMIIEpaTypH MOJEIbHOT
30HU TIepe]] TOCTIIOBHIMH JTa3epHIMH arutikarismu. Ha
BiIMiHy Bifl MakcumanbHoi Temmeparypu (T ), sxa xa-
pakTepu3ye MiKOBe HarpiBaHH IiJ Yac OKPEMOi aruTikamii,

TAI Bu3Hauae cepenHe NMEPEBUILICHHS TOYaTKOBOI TEMIIE-
paTypu Tepen arumikamisMu Hax 6a3zoBuM piBHem 37 °C.
TaknM YHHOM, TOKa3HHWK JONOBHIOE OINHUC ITOKPOKOBOI
TEMIepaTypHOi JUHAMIKH, alleé He € CaMOCTIHHOI0 Xa-
PaKTEPUCTUKOIO TETUIOBOI 103U a00 CTYIEHS TePMIdHOTO
YIIKOJUKEHHS TKAHUHU.

VY Mexax JOCHiKyBaHOTO clieHapito 3HadeHHS TAI
craroBmio 2,85 °C, a ms mepIroi Ta Apyroi MOJIOBHH ce-
pii — BimmosimHO 1,35 14,35 °C. Buma BennunHa iHACKCY
B IIpyTili MOJOBHHI cepii XapakTepu3yBaja 301TbIICHHS
CepeHhOTO MEPEBHIICHHS MMOYATKOBOT TEMIIEpaTypH Ha
6azoBuM piBHeM. OHAK IIi BIAMIHHOCTI € MAaTeMaTHIHUM
HACITIZIKOM 3aJ]aHO1 MOCIIJOBHOCTI TIOYaTKOBUX TEMIIEpa-
Typ, a He HE3aJeKHO BCTAHOBJICHOIO 3aKOHOMIPHICTIO Ha-
KOITMYCHHS TEeIIa B TKAHHHI.

JI71s OIiHKH TeMIepaTypHO-9acOBOTO BIUIHBY B JTOCIi-
JUKEHHSIX TEPMIYHOTO YIIKOKEHHS O10JOTIYHHX TKaHWH
3aCTOCOBYIOTb ITOKa3HUK KyMYJIITHBHOI €KBiBaJIGHTHOT Te-
miosoi 1031 CEM43 [6; 7; 8; 14]. Moro po3paxyHok rpyH-
TY€ThCS Ha TEMIIEPATypi Ta TPUBAIOCTI BIUIUBY H MOXe
BUKOHYBATHCS SIK U1 O€311epepBHOTO, TaK 1 AJIs TepepuB-
YacTOTO HAarpiBaHHS 3a HASBHOCTI BiIIIOBITHOTO TeMIIepa-
TypHO-9acoBoro npo¢inro. Ha Biaminy Bix CEM43, ingexc
TAI Bu3HauarOTh JMILE 32 MOYATKOBUMHU TEMIIEPATypPaMHU
mepes; OKPEMIMH aTLTiKaisiMH, 0e3 iHTerpyBaHHS MTOBHOT
TeMIepaTrypHoi KpruBoi. ToMy I1i TOKa3HUKHA MAIOTh Pi3HUN
¢izngHni 3MICT 1 He € B3aemo3amiHHUME. TAI MoXxe po3-
TVISIIATUCS SIK JJOIATKOBA OTMCOBA XapaKTEPHCTHKA TEMIIe-
paTypHOi TUHAMIKH TIOpS] i3 paHilie 3aImpOIIOHOBAaHUMU
aBTopamu nokazaukamu TEIL, DEI ta TSI [5], ame we 3a-
MIHIOE OIIHIOBaHHS TEMITEPaTyPHO-4acOBOi JO3H.

3radenHs TAI = 2,85 °C xapaxrepusye BHKIIOYHO
TOCTIDKSHUH CIieHapiil i came mo cobi He MiATBEpIKye
KOHTPOJIbOBAHOTO KOATYIAIIHHOTO edekTy abo BiacyT-
HOCTiI PU3UKY TEPMIUHOTO YIIKOMKEHHA. 3 OIISIAY Ha
BiJICYTHICTh €KCIIEPHMEHTANbHOI Ta KIIIHIYHOI Bajimarii
BCTAaHOBJICHHS YHIBepCaIbHHUX TMOPOTOBUX 3Ha4eHb TAI
TUTA Kiacudikamii TepMOaKyMyIISIIil sIK HIU3BKO1, IIOMipHOT
YU KPUTHYHOI € mepemayacHuM. [lomambime mociimKeHHs
iHAEKCYy moTpedye 3icTaBIeHHS HOTo 3HAYCHD 13 TeMIlepa-
TypHUMH TIPOPLUIIMHA, OTPUMaHAMU IIITXOM Oe3mocepe-
HBOTO PO3B'S3aHHS PIBHSIHD 010TETUIONEPEHOCY, a TAKOXK 3
eKCTIICPUMEHTATBHIMH ITOKa3HUKAMHA TEPMIUHOI BiTIOBII1
TKaHHH.

OcoOMUBOCTI KIIIHIYHOTO PO3TAITyBaHHS aruTiKarlii
npu TCK @K, 30kpema 9acTKOBE MEPEKPUTTS CYCIIHIX
30H BIUIMBY 32 TUIIOM «PHO’ Y01 JTyCKI», TTOTSHIIITHO MO-
JKYTh BIUIMBATH Ha MPOCTOPOBHUH PO3IOAIT TEMIEPATypH.
OpmHaK y JOMAaTKOBOMY ITOKPOKOBOMY CIICHApii mepemi-
IICHHS JIa3€PHOTO aIUTIKaTOpa MK OKPEeMHUMH TUITHKaMHU
Ta MPOCTOPOBE MOMIMPEHHS TETIa MK HUIMU HE MOJIEIIO-
Baym. Tomy oTpumani 3HaueHHs TAI He MokHa Ge3moce-
PEeIHBO TOB'SI3yBaTH 3 KOHKPETHUM KIIIHIYHUM TIaTEPHOM
HaHECEHHs aruTikamii. JIs JoCIiKeHHS [IbOTO MHTAHHS
HEOOXi/THe TOHalbIIIe MPOCTOPOBO-YACOBE MOJICITIOBAHHS
3 ypaxyBaHHSIM I'€OMETPii JTa3epHOTO BIIIIHBY.
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3 KIIHIYHOI TOUKH 30py Pe3yJAbTaTH MOIMEPEaHbOI Ma-
TEMaTUYHOI MOJENI [O3BOJIIIOTH TEOPETUYHO OIIHUTH
BIIMIHHOCTI TeMITEpaTypHUX MPO(QLTIB MK pPEKIMaMU
6esmepepBroi TCK LI®K i3 pi3HOIO MOTYKHICTIO BHIIPO-
MIHIOBaHHS. Y 3MO/IeThOBaHUX yMOBax pexkuM CW 1 BT x
2 ¢ XapaKTepHu3yBaBcsl HIHKIUMU MAaKCUMAIbHIMH TeMIIe-
parypamu Ta BincyTHicTio epeButneHHs 60 °C, mo y3ro-
JDKYETBCS 3 TIPUHIUIIAMH 00MEKEeHHS HaIMIpPHOTO TEIUIO-
BOTO BIUIHBY, IIOKJIaICHIMHU B OCHOBY KOHIemIii low-dose
/ slow coagulation [15; 16]. ¥V miteparypi po3risgaroTbes
MOXKJIMBOCTI 3aCTOCYBaHHS TaKHX PEKUMIB JUIsl SMECHILICH-
HS 9acTOTH YCKIIAAHEHB TpH 30€peKeHHI TiNOTCH3UBHOI
epextuBHOCTI [17; 18; 19]. Bomnowac minBuIIeHHS TIO-
TY)KHOCTI a00 TPUBAIOCTI BIUTUBY MOXKE CYIPOBOKYBa-
THCS IHTCHCUBHIIIIAM HATPIBaHHAM 1 TIOTCHI[ITHUM 30171b-
IICHHSAM PH3HUKY TepMIYHOTO yImKomkeHHS [1; 2; 20].
Besnocepenapo mepeHOCHTH PO3paxyHKOBI TeMIepaTypHi
3HAUYEHH: Ha KIIIHIYHI pe3ynbTaTi 0e3 JOAaTKOBOI Bajiga-
il HEAOIIBHO.

OnTryHi BIaCTUBOCTI OiOJNOTIYHMX TKaHWH, 30KpeMa
Koe(ilieHTH MOTIMHAHHS Ta PO3CIIOBaHHS Ja3€PHOTO BH-
TIPOMIHIOBAaHHS, BU3HAYAIOTh TIPOCTOPOBHIA PO3IOIII TO-
IIMHYTOI €HEeprii i, BiAIOBITHO, BINTUBAIOTE Ha POPMYyBaH-
HS TEMITEPaTyPHOTO OIS B 30Hi JJa3epHOTO BILTUBY [21].

Oco0nmBOTO 3HAYCHHSA MOCIIIKEHHS TEeMIepaTypHOi
BIJIMIOBI/Ii MOJKe HAOYBATH Y MAIIE€HTIB i3 BTOPUHHOIO HEO-
BacCKyJIIpHOIO I1aykoMoro. Ockinpku MimmenHio TCK LHOK
€ IIITiapHe TLT0, TIOPYIISHHS HOTro BacKyIsApH3alii Ta Mi-
KPOLMPKYIALI] MOTSHIIHHO MOXKYTh 3MIHIOBATH JIOKAJIb-
Hi YMOBH TEIUIOBiIBEJICHHS. [meMidHi Ta HEOBACKYISIPHI
TIPOIIECH 3/1aTHI BIDTMBATH HA TETIOOOMiH, OTHAK HATIPSM
1 BeJIMYMHA TAKOTO BIUIMBY 3aJIe)KaTh BiJ JIOKAIBHHUX Xa-
PaKTepUCTHK TKaHUHH Ta KPOBOTOKY [22; 23]. ¥V mpose-
JICHOMY JIOCIHIDKEHHI IHAWBiXyalmbHI 3MiHH Tepdy3ii He
OIIiHIOBAJIM, TOMY BH3HAYNTH iXHIl BHECOK Y (pOpMyBaHHS
TeMIeparypHoro mpodimo HeMokimBo. Lle o0rpyHTOBYE
HEOOXiTHICTh TIOAAJBIIOTO BIOCKOHAICHHS MOZIET 3 ypa-
XyBaHHSM TeMOJMHAMIYHHX XapaKTEPUCTHK LIIIapHOTO
Tina.

PesynpraTn MaTeMaTHYHOIO MOJIEIFOBAHHS TaKOX JI0-
LIJTBHO PO3IIISIATH Y 3B'A3KY 3 €KCIIEPHUMEHTAIBHIMH JI0-
CIiKeHHSAMH TicTomaronoriuaux 3Mid mcis TCK DK,
V miteparypi OIUCAaHO 3aJIeKHICTh XapaKTepy YIIKOIKECH-
HS IWJIiapHOTO Tijia BiJ MapaMmeTpiB Ja3epHOTO BILIUBY,
30KpeMa MOXKIIUBICTH (POPMYBAaHHS JIOKAIBHUX KOATYJIsi-
iffHIX 3MiH a00 OLTBII BUpPa)XKEHOI NECTPYKINl TKaHWH
[24; 25]. Omnak st BCTAHOBIEHHS BITIOBIIHOCTI MiX
KOHKPETHHUM TEeMIIEpaTypHUM MpodiizeM i Mopdororidaan-
MH 3MiHAMH HEOOXiTHI eKCTIepUMEHTANBHI 0 CHTiHKeHHS
3 OJIHOYACHOIO OIIHKOIO TEMIepaTypu Ta TiCTONOTIYHOI
BIITOBIII.

TakuM YMHOM, pe3yNbTaTH NONEpeNHbOI MaTeMaThHd-
HOI Mozeni [5] ZeMOHCTPYIOTh 3aJeKHICTh TeMIepaTyp-
HOTO TPOQLII0 BiJl TOTY)KHOCTI JIa3€pHOTO BUIIPOMIHIO-
BaHHS, TOMI K TOJATKOBHH MOKPOKOBUH aHAJI3 O3BOJISIE
OTHCAaTH 3MiHY ITOYaTKOBOI TEMIIEPATyPH TIepe TOCIiT0B-
HUMH aIuTiKaIisaMu 3a qonomororo innekcy TAI 3ampomo-

HOBaHMH ITOKAa3HUK PO3MIMPIOE MOXIIMBOCTI OITMICOBOTO
aHaJi3y MOJICTBHOI TeMIIepaTypHOI AMHAMIKH, ajie He J0-
3BOJISIE CAMOCTIHHO BU3HA4YaTH €()EKTHUBHICTH KOATYIIALIi
a00 pU3UK JECTPYKTUBHOIO YIIKO/KeHHs. [lomambiie
B/IOCKOHAJIEHHS MAaTEMaTHYHOTO MOJIEJIOBAHHS 3 ypaxy-
BaHHSAM IIPOCTOPOBOTO PO3MOJLUTY TEIUIa, JOKAJIbHOI Hep-
(hy3ii Ta eKCIIEpUMEHTAIBHO MiATBEPHKEHIX TeMIeparyp-
HO-YaCOBHX XapaKTEPHCTHK MOYKE CTBOPHUTH IEPEAYMOBH
U KimbkicHOTO 0OTpyHTYBaHHS mapamerpis TCK IOK
TIPY BTOPUHHIN HEOBACKYIAPHIH IITayKOMI.

CuJIbHi CTOPOHH A0CTiTKeHHSA

Y poboti 3amporoHOBaHO aBTOpPChKHMH iHAekc TAI
SIK TOOATKOBUM PO3PAXyHKOBHM MOKa3HUK, IO JO3BOJISIE
KUTBKICHO XapaKTepU3yBaTH CEpenHE TECPEBUINCHHS II0-
YaTKOBOI TEMIIEpPaTypyd MOAEIBbHOI 30HH Hajx 0a3oBHM
piBHEM Tepes MOCIiTOBHUMHE aILTIKAIlIIMHU TIPH CepiHIN
TCK H®K. [NoexnanHs paHilie OTpUMaHUX TeMIeparyp-
HuX mpodimi it pexumie CW 1 Bt i CW 2 Br i3 go-
JTATKOBUM TIOKPOKOBHM CIICHAPHUM aHATi30M 3abe3medye
PO3TISA PI3HUX ACMEKTIB TeMIIEPaTypHOI BIATIOBiMi: ITi-
KOBOTO HarpiBaHHS, TPUBAJIOCTI MepeOyBaHHS B 3aJaHUX
TEeMIIepaTypHUX Jiana30HaX i 3MiHU TIOYAaTKOBOI TeMITepa-
Typu MK mmkiIamu. [lepeBaroro 3ampomoHOBAaHOTO Tij-
X0y € TpOCTOoTa po3paxyHKy TAI Ta diTke BH3HAYCHHS
fioro ¢i3u9gHOTO 3MICTY ¥ Mex iHTepmperarii. OTpuMaHi
pe3yabTaTH MOXKYTh CIIyTYBaTH OCHOBOIO /TSI TIOJAITBIIIOTO
B/IOCKOHAJICHHSI MATEMaTHIHUX MOJIENEH Ta TOCIiIHKEHHS
MoxurBocTeit onrumizamii mapamerpis TCK LOK mpu
BTOPHUHHIN HEOBACKYIIAPHIHN TITayKOMi.

OO0MeKeHHS T0CTiKeHHT

JlocmiKeHHS TPYHTYETBCSI HA MaTeMaTHIHOMY MOJe-
JIOBaHHI 0e3 0e3mocepeHb0l eKCIIePUMEHTABFHOI BepH-
(hikarii TemMIepaTypHUX ITapaMeTpiB in vivo abo ex vivo.
Buxopucrana mMonmenp Mae AETEPMIHICTHYHHN XapakTep,
0a3yeTbes Ha y3aralbHEHUX TEIUIOQI3HIHNAX Ta ONTHIHUX
XapaKTepUCTUKAX TKAaHWH 1 HE BPaXOBY€ iHIWBIIyabHOI
BapiabeTpHOCTI JIOKaIbHOI mepdy3ii, mrMeHTarii Ta Mop-
(homoTiTHINX 0COOTMBOCTEH IIMITIAPHOTO TiJNa.

JlomaTkoBuil TOKPOKOBHI CIIeHapiil mepembadaB 3a-
JaHe TIJBHINCHHS TModaTtkoBoi Temmeparypu Ha 0,3 °C
3a IHKJ, a He ii He3aJeKHUH PO3paxyHOK 3a PIBHSIHHAM
6ioTtermomnepenocy. Tomy orpumMane 3HaueHHS TAI 6e3mo-
CepeHbO 3aJEKNUTH BiJl IPUHHATOTO CIIEHAPHOTO MPHITY-
meHHs. KpiM Toro, B TOKpOKOBOMY aHalli3i HE MOJIEIIO-
BAJIM TIPOCTOPOBE TIEPEMIMICHHS Ja3epHOTO aruIikaropa
MK OKPEMHUMH TUTSHKaMH IIITIapHOTO Tila Ta B3aEMHUI
TEIUTOBHUH BIUTUB CYCIIHIX 30H, IO 00MEXY€E MOKIHBICTH
TIepEeHECeHHS PEe3yIbTaTiB Ha KIIHIYHI YMOBH.

3ampononoBanuii inaexc TAI He mpoimoB excnepu-
MEHTAJIFHOI Ta KIIHIYHOI BaTiaIlii, TOMy HE MOXE BHKO-
PHUCTOBYBATHUCS SIK CAMOCTIMHHN KpHUTEpiil eheKTUBHOCTI
a60 O0e3neunocti TCK L[®K. ITomanbii q0CiIKeHHS Ma-
I0Th TIependavyaTi MepeBipKy TeMITepaTypHUX TPO(iTiB,
omiHKy gyTmuBocTi TAI mo 3MiHU mapaMeTpiB Mozmenm Ta
3iCTaBICHHS PO3PaxXyHKOBUX IOKA3HUKIB i3 pe3yibTara-
MH E€KCHEPHMEHTAIbHUX JOCHIIPKEeHb TEPMIYHOTO YIIKO-
JOKCHHS TKaHWH.
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TakuM 9YMHOM, MaTeMaTHYHE MOJEITIOBAHHS CepiiHOL
TpaHCCKIIEPaTbHOT NNKIO(POTOKOAT YT TIPOIEMOHCTPY-
BaJO 3aJICKHICTP TEMIEpPaTypHOi BIAMOBIAI MOAETHHOI
30HU IIJIIapPHOTO TiJia BiJf MOTYKHOCTI JIA3ePHOTO BHIIPO-
MIHIOBaHHI. 3a pe3ybTaTaMi PaHiIIe OmyOIiKoBaHOT MO-
nemni [5] mpu CW 1 BT MakcumanbsHa TeMIeparypa cTaHO-
Bmya 50,21 °C 6e3 nmepepumienns 60 °C, Toxi sk mpu CW 2
Bt nocsrana 63,83 °C, mo XxapakTepusyBajio TeMIIepaTyp-
HUH Tpodish i3 MOTEHIIHHUM PHU3UKOM JECTPYKTUBHOTO
TETIJIOBOTO YIIKO/DKEHHSI TKAHIHU.

JlomaTkoBUi TOKPOKOBHH CIICHApHUH aHami3 cepii 3 20
JA3epHUX aIlTiKamid TpUBaJicTioO 2 ¢ i3 19 Mikarutikariii-
HUMH 1HTEpBaJaMH 10 1 ¢ JO3BOIUB KiJTBKICHO OXapakTe-
pHU3yBaTH 3aJaHe MiJABUINEHHS IOYaTKOBOi TeMIeparypu
MonensHOi 30HU Bin 37,0 mo 42,7 °C. 3ampomnoHoBaHUMH
aBTOpamu iHAeKC Tepmoakymyisiii (TAI), Bu3HaueHUIT IK
CepenHe IMEPeBHUIICHHS IOYaTKOBOI TEMITEpaTypH TIEepesn
TTOCITIOBHUMH aruTiKaIissMu Haja 6a3oBuM piBHeM 37 °C,
ctanoBuB 2,85 °C i BimoOpakaB TeMreparypHi yMOBH J0-
CITiDKYBAHOTO CIICHAPITO.

Innexc TAI mMoxe BUKOpHUCTOBYBaTHCS K 1OJATKOBA
OITCOBA XapaKTEPUCTHKA 3MIHHU [T0YAaTKOBOI TEMIIEpaTypH
MDK TIOCIIJOBHUMH AaIlUIIKaIlisIMA, JTOIOBHIOIOYM aHai3
MaKCHMaJIbHOI TEMIIEpaTypy Ta TPUBAJIOCTI IepeOyBaHHS
B 3aJaHUX TEeMIIepaTypHUX mHiama3oHax. BomHowac fioro
3HAQUEHHS 3aJISKaTh BiJ NMPUHHATHX MOJCIBHUX IIPUILY-
IICHDb 1 HE € CAMOCTIMHUM KpUTepieM e(eKTHBHOCTI Koa-
Tyl abo 6e3meYHOCTi Ja3epHOro BIUTHBY. Br3sHaueHHS
mporHocTHyHOI miHHOCTI TAI momo TepMidHOTO YIIKO-
JDKCHHSI TKaHWH MOTpedye MOAaIbIIol eKCIIepUMEHTab-
HOI Ta KJIHIYHOT BayTigarmii.

ABTOpPCbLKMI BHECOK

Astopu OI, MO, BB, AX Ta BK niatBepaxyoTb NOBHY
BiANOBIAANbHICTb 3@ HACTyNHe: KOHUenNUilo Ta AM3anH gocni-
OXeHHs1, 36ip AaHuX, aHani3 Ta iHTepnpeTaduito pesynbraTis, a
TaKoX MateMaTuyHe MOZENOBaHHSA Ta MiAroTOBKY PYKOMMUCY.
Bci aBTOpM npo4nTanu i cxBanunm octaTouHy BEPCilo PyKo-
nucy.

Oxepena nigTpMMKu

CT1aTTsa € YaCTUHOI HayKOBO-AOCMiAHOT poboTH 3a TEMOLO
"BuBunTM 0COBNMBOCTI 3MiH CTPYKTYp nepeaHbLoro Biaainy
oKa, Moro KpoBoobiry i TennnoobmiHy Npy HEOBACKYNAPHIl rma-
ykomi i TpaBmi", (Ne gepxpeectpauii 0119U101215), 2019-
2021 pp.

BiamoBu Bia BignoBiganbHoCTI

BucnoeneHi y nogaHin ctaTti AyMKM € BNacHUMW yMKaMu
aBTOPIB, a HEe OILINHOK NO3NLIED YCTaHOBM.

KoHdpnikT iHTepeciB

ABTOpY 3aABMAIOTb, LLIO BOHWM HE MalOTb KOHMNIKTY iHTep-
€ciB, SKUA Mir 61 BNMMHYTM Ha TXHIO AyMKY LWOAO npeameTa
abo matepianis, onucaHnx i 06roBOpeHnX y LibOMY PYKOMWUCI.

3asiBa Npo AOCTYMNHICTb AaHUX

Yci paHi, Wo CTOCYTbCA AOCMIMKEHHS, BKMIOYEHi 00
cTatTi abo MoxHa oTpumaTtu y aBTopa Onbru [y3yH 3a 06-
r'PyHTOBaHMM 3annToOM.

Mopska

ABTOpPU BWUCMOBMIOKOTL LUMPY BASYHICTb 3aCTYMHUKY OW-
pekTopa 3 HaykoBoi pobotun Y «IHCTUTYT O4YHMX XBOPOD i
TKaHWHHOT Tepanii im. B. . ®inatoea HAMH YkpaiHun», 0OK-
Topy mMeamyHux Hayk Onery CepriioBudy 3agopoxHOMY 3a
HayKOBi KOHCynbTauii, UiHHI pekomeHAauii Ta KOHCTPYKTUBHI
3ayBaXXEHHs Mif Yac NiAroToBKM PYKONUCY.

CKOpOYEHHSA

CEM43 — cumulative equivalent minutes at 43 °C (eksiBa-
NeHTHUI Yac Tennosoro eBnnusy npu 43 °C); CW — continuous
wave (6e3nepepBHUIA PEXMM Na3epHOro BUMPOMIHIOBAHHS);
AT(i) — npupicT Temnepatypv nig Yac i-i annikauii; HeatLoss(i)
— 3HWKEHHSI TemnepaTypy MiX i-t0 Ta HaCTYyMNHOK annikawis-
mu; TAI — Thermal Accumulation Index (iHaekc Tepmoakymy-
nauii); T ., — MakcumarnbeHa Temnepatypa nig vac i-i anika-
uii; T, — NnovaTkoBa Temnepatypa nepeq i-to annikawjieto;
BOT — BHyTpiWHbOOYHMI TUCK; HBIM — HeoBackynsapHa rnay-
koma; TCK LI®K — TpaHccknepanbHa umknodoTokoarynsuis;
°C — rpagycm Lenbcis.
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Pes3tome

Mema. Buguumu ocobaugocmi  6HYMPIUHbOOUHO2O
MUCKY MA AKCIAIbHOL O08ICUHU OKA NPU PIZHUX CIMAOIsX
pemunonamii HeOOHOWEHUX | BUSHAYUMU IXHIL 36 30K i3
nepebicom 3axe0proéants y oimeil.

Mamepian ma memoou. J{ocniodxcenns Oyn0 posoiiere
Ha 06a OaoKuU He nog'sazani medic codor. Ilepwuii 610K 00-
COMNCeHHsT 0Y8 NPUCEIUCHUT OYIHYI 63AEMO36 SI3KY GHY-
mpiwnvoounozo mucky (BOT) ma nepebicy PH i éxniouas
61 nepeduacno napooceny oumuny: 41 — 6e3 PH, 14 — i3
camopeepecyiouumu cmadismu PH, 6 — i3 PH, wo nompe-
oysana nixyeanns, exmouaiouu APH. BOT eumiprosanu
monomempom iCare. J[pyeuil 610K GKIIOHAE HE3ANENCHY
6UOIPKY 3 25 nepeduacHo Hapoodcenux dimetl i Oy8 cnpsi-
MOBAHULL HA OYIHKY G3AEMO38 S3KY AKCIANbHOL 00BXHCUHU
(A[) oxa 3 nepebicom PH: 11 oimeii — 6e3 PH, 7 — i3 camo-
peepecyiouumu cmadisimu PH, 7 — i3 PH, wo nompebysana
qikyeanns, exnouarouu APH. AK suznauanu 3a 00nomozoio
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ybmpaseykoeoeo ckanepa Accutome. Hopmanvnicms po3-
nodiny oyiniosanu kpumepiem Konmozoposa — Cmiphosa,
00HOpIOHicmMb ducnepciil — mecmom Jlesena. /st midicepy-
nosux nopieHsns 3acmocosysanu ANOVA 3 post-hoc mec-
mom Tukey HSD, senuuuny egpexmy oyintosanu 3a Cohen's
d, xopensyii — 3a koegiyicumom Cnipmena. Cmamucmuu-
HO 3Hauywumu 8gaxcanu pesyrbmamu npu p<0,05.
Pesynomamu. BOT cmamucmuuno 3uauywe He 3aje-
arcas 8i0 Hasienocmi wu msdxckocmi PH, eecmayiiinozo 6ixy
ma macu mina npu Hapoooicenri (p>0,05). Axcianoha 0o-
soicuna oyna cmamucmuuno menuioro npu PH, wo nompe-
bysana 1iKyeanHs, nopieHsaHo 3 dimemu oez PH (p=0,007).
Bucnoseku. Mu ecmanogunu, wo HympiuuHb00YHUL
MUCK He MA8 CIMAMUCIUYHO 3HAUYU020 36 3Ky 3 nepeoi-
eom PH, mooi sik menwa axcianbna 00824Cuna oka acoyiio-
sanacs 3 msicuumu opmamu saxeopiosarisi (p=0,007).

Knrouogi cnosa: pemunonamis, HedoHouieHi dimiu, GHy-
MPIUWHbO0UHUL MUCK, AKCIANbHA O08ICUHA OKA, (hakmopu
PUBUKY, T1A3epHaA KOA2YIAYIA, CKPUHIHS, CIMKIBKA, MOHOMe-
mpis.

Abstract

Purpose. To determine the features of intraocular pressure
(IOP) and axial length (AL) in eyes with different stages of
retinopathy of prematurity (ROP) and their relationships with
the course of the disease.

Material and Methods. The study consisted of two unrelat-
ed parts. Part 1 aimed to determine the relationship between
the IOP and the course of ROP and included 61 preterm chil-
dren (41, 14 and 6 children with no ROP, spontaneous ROP
regression, and ROP requiring treatment (e.g., aggressive
ROP (AROP)), respectively). The iCare tonometer was used
to measure IOP. Part 2 aimed to determine the relationship
between the AL and the course of ROP and included an in-
dependent sample of 25 preterm children (11, 7 and 7 chil-
dren with no ROP, spontaneous ROP regression, and ROP
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requiring treatment (e.g., AROP), respectively). AL was mea-
sured by ultrasonography (Accutome). Data were tested for
normal distribution and homogeneity of variance using the
Kolmogorov-Smirnov-Test and Leven's test, respectively. A
one-way analysis of variance with post-hoc Tukey honestly
significant difference was used to identify any significant
between-group differences. Cohen's d was used to determine
effect size. Spearman rank correlation was used to assess cor-
relations between variables. Statistical significance was set
at p < 0.05 for all analyses.

BeTtyn

B ocranHi poku cepes 3aXBOPIOBaHb OpraHa 30py y
HEIOHOIICHUX AITEH MPOBITHE MICIC 3aliMa€e TSDKKE ypa-
JKCHHs CITKIBKH — petuHonaris HemoHomenux (PH). Le
Ba)kKKe Ba30IpostihepaTHBHE 3aXBOPIOBAHHS CITKIBKH, SKE
BpaKae MepeaIacHO HApOHKEHUX JITeH 1 OB sA3aHe 3 pU-
3MKOM PO3BHUTKY Baxkkux ctajuiii PH Ta, sk Haciigok, no-
BHOI BTpatH 30py [1, 2].

Hespaxkaroun Ha J0CiiKeHHs, npucesueHi PH, naxi
I0/I0 PaHHIX 3MiH OIOMETPUYHHX [TApAMETPIB OKa Ta BHY-
TpimHboouHoro THcky (BOT) y wiei kareropii aiteit 3anu-
mIalThes 0OMexxeHnMH. OcoOMMBHN 1HTEpEC CTAHOBUTH
ominka akcianpHoi JoBkuHu (AJ]) Ta BOT, ockinbku 1
MOKa3HUKH MOXKYTh JIEMOHCTPYBATH 0COOJIIMBOCTI IIOCTHA-
TaJIBHOTO PO3BHUTKY OKa 1 OyTH MMOB’si3aHUMHU 3 Hiepebirom
PH. V¥V 3B’s3Ky 3 MM BUBUYCHHS 3a3Ha4YEHHUX MapamMeTpiB
€ BOXJIMBUM JUJIsl KPAIIOTO0 PO3YMIiHHS aHATOMO-(DYHKIIIO-
HaJIbHUX 3MIiH OpraHa 30py y HeZIOHOIIeHHX Aiteit [3, 4].

OnmHUM 13 YCKJIJIHEHb HEJIOHOILICHOCTI € BPODKEHA
IJIayKoMa, sika MO)Ke OyTH 3yMOBIICHa aHOMAUISIMH PO3-
BUTKY B €MOpiOHaJbHOMY IEpioii, a TaKOX HE3PLIICTIO
TpabeKyJISIPHOTO anapary Ha MOMEHT HapomkeHHs. [Tin-
uieHuit BOT y nUTHHU MOXKEe BUSIBIIATUCS BXKE MPH Ha-
POIPKEHHI, PO3BUBATHUCSI B IIEPIII THYKHI 200 MICSIIIl )KUTTS,
a IHKOJIM — HaBITh Yepe3 KiJIbKa POKIB IiCIIsl HAPOIKEHHSI.
3axBOpIOBaHHS 3yCTPIYa€ThCsl BIIHOCHO PIJKO — B cepell-
weoMy y 0,11% (3/2660) HEMOBIIAT 3 AyXKe HU3BKOK Ma-
coro Tiia mpu HapomkerHi (MT < 1500 r) [3].

I'mayxoma npu PH € BaxknmBOrO KIIiHIYHOIO MpoOiie-
MO. Y OUIBIIOCTI BHUIAJAKIB BOHA Ma€ BTOPHMHHHI Xa-
pakrtep, Xoua B OKPEMHX CHUTYaLisIX MOXKE MMOEIHYBATHCS
3 IEPBUHHOIO BPO/PKEHOIO IIIayKoMOr0. [IpiunHu BTOpHH-
HOI TJIayKOMH € Oararo()akTOpHHMH, a MEXaHi3Mu 1 po3-
BUTKY Ta CTYIIHb TSXKKOCTI, IMOBIPHO, 3aJIeXkKaTh BiJ| CTa-
nii PH, gacy 11 manidecranii Ta npoBeeHUX JIKYBaJIbHUX
BTpy4aHs [5].

Cepen erionaroreHeTiuHux 4uHHUKIB PH ocoOnuBe
3HAYEHHS MalOTh MIEPEHECEeHI MaTip 10 MiJ Yac BariTHOCTI
KpacHyxa, Kip, TPUII Ta iHI rocTpi BipycHi iH}eKIil, ToK-
COIUIa3MO3, BIUIMB 10HI3yFOYOTO BUIIPOMIHIOBAHHS, OTPY-
€HHSI COJIIMM B2)KKHUX METaJiB, METa0OII4HI TOPYILICHHS
Ta iH HecnpuaTiuBi (Gakropu. OCTaHHIMU pOKaMH Jie-
naiti OLTBIIOro KIIHIYHOTO 3HAa4YeHHs HaOyBae mpobieMa
PO3BUTKY INIAyKOMH Y HEJOHOILIEHHX JITEH. 3arajiom Bpo-
JDKEeHa TJIayKoMa 0B’ si3aHa 3 MOPYLICHHSIM BiJITOKY BOJIsI-

Results. The IOP did not significantly depend on the pres-
ence or severity of ROP, gestational age or birth weight (p
> 0.05). AL was statistically smaller in children with ROP
requiring treatment than in those without ROP (p = 0.007).

Conclusion. The IOP did not significantly depend on the
course of ROP, while shorter AL was associated with more
severe ROP (p = 0.007).

Keywords: retinopathy, preterm children, intraocular
pressure, axial length, risk factors, laser photocoagulation,
screening, retina, tonometry.

HHCTOI BOJIOTH 3 IEPEAHBOI KAMEPH OKa 110 CKJICPAJIEHOTO
CHHYCa BHACJIIZIOK BPOJDKEHUX aHOMAJiH KyTa HepeaHbOl
kamepu. Jlo Takux aHOMAaJiil HaleXaTh: 30epeKeHHS 10
MOMEHTY HApOKCHHS 3aJMIIKIB eMOpiOHATBHOI Me30-
JIepMaJIbHOT TKAaHWHM, 1[0 TIPUKPHUBAE TPAOCKyYITy Ha pi3HIN
MIPOTSHKHOCTI; MOPYIICHHS PO3IICTUICHHS Ta AU(epeHIli-
IOBaHHS CTPYKTYp paiIy>KHO-POTIBKOBOTO KyTa; a TaKoX
MIO€THAHHS 3a3HAUCHNX BPODKEHMX 3MiH. [laTorenes Bpo-
JUKEHUX TJIAyKOM € Pi3HOMaHITHHM, OTHAK B OCHOBI ITiIBH-
menHs BOT nexxuTh HeTOpO3BHMHEHHS a00 aHOMANbHUI
PO3BHUTOK JIPEHAKHOI CHCTeMH OKa. HaifyacTimmmu mpu-
YUHAMU OJIOKYBaHHS JUITHKH TPaOEKyIH Ta MIIEMOBOTO
KaHaJTy BBa)KaIOTh 30epeXeHHs eMOpioHaIBFHOI Me30ep-
MalbHO{ TKAaHWHHU, HETOCTATHIO TU(EPEHIIAIII0 KyTOBUX
CTPYKTYp, TMEPEAHE NPUKPIMIICHHS KOPEHS pPailyKKH, a
TAKOXX TIOE€THAHHS KiJTbKOX aHATOMIYHHUX aHOMaJTiH [6-9].

Takox, 3a maHmMu Jiteparypu, PH acomiroeTscst 3i
3MiHaMH OioMeTpil OKa, 30KpeMa aKCiaJlbHOi JOBKHHU
(AJl) Ta nomxwHM 3amHboro cermenta. Cramii PH, sxi
moTpeOyBay JIKYBaHHS, aCOIIIOBATNCS 3 MEHIIO0 Al
(p<0,05 mnsa Bcix crafiii B 000X odax), OJHAK MIBUIKICTh
POCTY OKa IPOTSITOM NEPIOY CIIOCTEPEKEHHS CYTTEBO HE
BiZpi3HIACS MK CTamisiMH. Y HiTeH 3 TPETHOIO CTAIEI0
PH, sxi mocsrm moporoBoro piBHS A JiKyBaHHS, AJ]
OyJa MEHIIIOFO TTOPIBHSHO 3 MAI[IEHTaMH 3 TPETHOIO CTali-
€10, AKa He moTpeOyBana TiKyBaHHA [4].

3a maanmu mertaaHanizy Groot et al., omiaka A/l oxa
Yy HOBOHAPOKCHUX 1 NITEH paHHBOTO BIKY 3aJUIIAETHCS
METOANYIHO CKJIaTHOI0, OCKUIBKHU Y JiTell MOJIOAIIE TPHOX
POKiB Oe3KOHTaKTHa 0iOMETpisl 9acTo € HEJOCTYITHO, a
KITHIIUCTH 3MYIICHI BAKOPUCTOBYBATH YIBTPa3ByKOBi 200
1HIII METOIM BiszyaJi3arlii. ABTOpH IpoaHaiizyBau 27 10-
CIIIJDKEHD 13 3araJIbHOIO KUIBKICTIO 6575 ouel 1 mokasaim,
mo A/l oka mBHAKO 301IBIIY€ETHCS B MTEPio BHYTPILTHBO-
YTPOOHOTO Ta PaHHBOTO TOCTHATAJIBHOTO PO3BUTKY: IPHU-
Omu3HO Bix 5,1 MM Ha 12-My TIKHI rectamii 10 16,2 Mm
Ha 37-My THXKHI, ITCIIS 90TO TEMIT POCTY CITOBITBHIOETHCS.
BopmHOYac aBTOpH MiAKPECTIOOTH, IO BUMiproBaHHI AJl y
HETOHOIICHUX JTiTeH Mae HU3KY OOMEKEHb: MAJIAH PO3MIp
OKa, HEeCTaOTbHUI CTaH NUTHHU Yy BiIIJICHHI IHTCHCHB-
HOI Teparii HOBOHAPOIKCHUX, PYXH O4el, HEOOXiTHICTh
BHUMIPIOBaHHS «4epe3 MOBiKy» a00 KOHTaKTHUM YIIbTpa3-
BYKOM, 3aJICKHICTh PE3YyNIBTATY Bij IOJIOXKEHHS JaTYnKa Ta
JIOCBiy omeparopa. Uepes 1ie B pi3HUX poOOTaX BUKOPHC-
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TOBYBAJIM Pi3HI MeToan — A-scan, B-scan, BUMiproBaHHS
Yepes MOBIKY, TIOBTOPHI cepiifHi BUMipIOBaHHS — IO YacT-
KOBO TIOSICHIOE€ HEOTHOPITHICTH pe3ynbTatiB [10].

VY TOpOCHEeKTHBHOMY NOCIHIIKEHHI, MPOBEICHOMY Y
MeKax HaIllOHaJIBHOI mporpaMu ckpuHiaTy PH, Oymo mo-
ka3zaHo, mo PH acoriroeTbes i3 3aTpUMKOI0 POCTY OKa Y
TIepIIIi THKHI JKUTTA. 30KpeMa, y niteit 3 PH cnocrepiramm
MeHIry AJl oka Ta GLIBITY IIEHTPaTbHY TOBIIMHY POTIBKH
TIOPIBHSHO 3 HEJOHOMEHNMH AiTbMu 6e3 PH. ABtopm Ta-
KOX BCTAHOBHJIH, IO IOTHXKHEBE 301beHHs Al <0,095
MM, HEIOCTATHE 3MEHIIIEHHS TOBIIMHH POTIBKH Ta IIPUPICT
Macu Tina <7% MOoxyTb OyTH 0B s13aHi 3 po3BuTKOM PH.
i mani cBig9aTh, M0 TAPAMETPH PAHHBOTO POCTY OKa, 30-
kpema AJ[ Ta TOBIIMHA POTiBKH, MOXXYTh MaTH MPOTHOC-
TUYHE 3HAYCHHS IS omliHKY pu3uky PH [11].

HatomicTs, y pocTieKTHBHOMY OOCepBamiifHOMy HO-
CIi/DKEHHI HEHOHOIICHUX IiTeH, siki mepeOyBand y Bif-
IUTeHHI IHTEHCWBHOI Teparmii HOBOHAPOMKEHUX, OyiIo
MTOKa3aHo, IO OiOMETPHYHI MapaMeTph OKa IOCTYIIOBO
30LTBIITYTOTRCS 31 3pocTanHsM ['B. BogHodac aBTOpm He
BHUSBIJIM CTATUCTUYHO 3HAUYIINX BiIMIHHOCTEH MK Ji-
oMU 3 PH Ta 6e3 Hei 32 OCHOBHUMH TTOKa3HUKAMU YITb-
Tpa3BykoBoi OiomeTpii, 30kpemMa AJl, mmuOuHOIO mEepe-
JHBOI KaMepH, TOBIIMHOIO KPUINTAJINKA Ta IIHOHHOIO
ckionoxiOHoro Tina. Lli mami cBiguarh, M0 HA paHHIX eTa-
Iax MMOCTHATAJIFHOTO PO3BHUTKY PICT OKa y HEJOHOIICHUX
IiTel MOXKe OLTBIIOI0 MIpOI0 BH3HAYATHCS TECTAIlIITHOIO
3piTicTiO, HixK caMuM (akToMm HasiBHOCTI PH [12].

ToMy akTyampHICTh HAIIOTO TOCIIIKEHHS 3yMOBIIC-
Ha THAM, IO aHATOMO-(YHKIIOHAJIbHI OCOOJIMBOCTI OKa
y TepemvyacHO HAPOPKEHMX MITEH 3aWIIAOThCS HENo-
CTaTHhO BUBYeHMMH. HasBHI nani momo 3min BOT Ta AJ]
mpu pizHOMY Tiepebiry PH € oOMexxeHMMHU Ta TOAEKyIn
cynepewmBuMA. Lle BI3Ha9ae HEOOXITHICTD IMOJATBIIIOTO
BUBUYEHHS 3a3HAYEHNX MOKA3HUKIB 1 OIIHKH TX MOYKIIHBOTO
3B 3Ky 3 TsDKKicTio PH.

Meta. BuBunTH 0COOMHMBOCTI BHYTPIITHHOOYHOTO
THCKY Ta aKCiaJbHOI JOBKWHM OKa JUTHHH HPHU PI3HUX
CTalisAX PETHHOMATI] HEIOHOMICHWX 1 BH3HAYUTH IXHIH
3B’S30K i3 TIepediroM 3aXBOPIOBAHHS.

Marepian Ta metogm

JochimKeHHs Majo peTPOCTCKTUBHUMN aHAITHIHUI
JM3aliH 1 CKIafaiocsl 3 JBOX HE3aJICKHUX JIOCIIIHHIb-
KUX OJIOKIB, C()OPMOBAHHX 3 ypaxXyBaHHSIM JOCTYITHOCTI
BIJIMOBITHUX MIarHOCTUYHUX MeToxiB. [lepmmii Ook OyB
JIBOIICHTPOBHM, JPYTHi — OHOLEHTPOBHM. B 000x Oro-
Kax K 0a30Bi epUHATAIbHI XapaKTePUCTHKNA BPaXOBYyBa-
mu ['B Ta MT nipu HapomKeHH1, IO T03BOJIAIIO OILIHIOBATH
X 3B’s130K i3 mepedirom PH Ta BimmoBimaMME 0 TambMo-
JIOTIYHUMH MTOKa3HUKAMH.

[epmmit 610K mocHmimpKeHHST OyB CHpSIMOBAaHUN Ha
aHaii3z B3aeMo3B’s3ky BOT Ta po3BUTKY pi3HHX CTafiit
PH. Jlo HpOTO OYy710 BKIIFOYECHO 61 TIepeqqacHO HaApOMKEHY
JUTHHY, sika nepeOyBasia IijJ HarvisiIoM y KOMyHaJIbHOMY
HekomepiitaHomy migmpuemctsi (KHIT) «Omecpka obmac-
Ha IWTI4a KTiHIYHA JikapHs» Omecbkoi 001acHOi paan Ta

KHIT «Onecpka Michka muTdda KiIiHIgHA JTiKapHSI Ne 2»
Opnecobkoi MickKoi paan y 2021 porii. 3aexHo Bix mepe0i-
ry PH niteit 6yno po3noaineHo Ha Tpu rpynu: 1o 1-i rpy-
1 yBiHnuia 41 qUTHHA 3 aBaCKYISIPHIMHA 30HAMH CITKIBKH
6e3 o3nak PH; mo 2-i — 14 miTeif i3 camoperpecyoanMu
cramismu PH (I cranis, II cragis, mepenmoporosa cramis,
tun 2); 1o 3-i— 6 giteit i3 PH, mo morpeOyBana nikyBaHHS
(mepenmoporona ctanis, Tun 1, APH). Yei gitn y nexpero-
BaHI TEPMiHH TIPOWIIIN CKPHHIHTOBE OOCTEXCHHS MO0
PH, ckpuHiHT BiAmoBiTaB MibKHaApOIHUM cTaHmaprtam [13].
I3 mocmimxenns Oynu BukirodeHi fitu 3 IV ta V cranismu
PH. ToroMeTpis mpoBoOIMITacs 3a TOTIOMOTOIO TOHOMETpa
[Care (®iHnsHIISA) B CTaHI CIIOKOIO JTUTHHHU.

Jpyruit 610K DOCTiIKEHHS BKIIOYaB OKpeMy, Heza-
JeKHY BUOIPKY TAIi€HTIB 1 OyB NPHCBIYCHHUU aHATI3Y
B3aeM03B’s3Ky AJ] oka Ta po3BUTKY pi3HHX cTaniit PH.
Jlo HBOTO YBIWNITH 25 TIepeadacHO HAPOMKCHUX IITEH,
sxi mepebyBanu mig HarwaaoM y Y «IOX i TT im. B.IL
®imatoBa HAMH Vkpaiam» y 2020 pomi. 3anmexxHO Bif
nepebiry PH miteit Gymo po3mopisieHo Ha TpH TPYIH: 10
1-i rpymu yBifimmmm 11 miTe#d 3 aBaCKyIApHUMH 30HAMHU
ciTkiBku 0e3 o3Hak PH; mo 2-1 — 7 miteit i3 camoperpecy-
tounmu ctanismu PH (I cramis, 11 cranis, mepeamoporosa
crania, tamn 2); no 3-i — 7 miteit i3 PH, mo notpeGyBana
mikyBaHHS (TIepenmoporoBa cramis, Tam 1, APH). I3 mo-
cimipkeHHs Oynu BukirodeHi aita 3 IV ta V cragismu PH.
Hocmimkenras AJ] TpoBOAMIOCS 32 TOIIOMOTOO YIBTPas3-
BykoBoro ckanepy Accutome (CHIA) «xpi3b MOBIKY».

B 060x 0mokax mOCHiIKEHHS HEMpsIMy O(dTaabMOC-
KOITiI0 BUKOHYBaJH 3 BUKOPHCTAHHIM OIHOKYISIPHOTO
odrampmockora, 30-TionTpiiHOI TiH3H, TOBIKOPO3IIHPIO-
Bada Ta CKIEPATBHOTO JeTpecopa MiCiIs MICIeBOi 1HCTH-
msnii anecreTnka — 0,5% oxcnOynpokaiHy TiIpoXJIOpHIY.
MenukaMeHTO3HAHN MiZipia3 JOCATaNN IMIISIXOM 1HCTIIISIIT
koMmOiHanii ounux kpamens: 0,5% Ttpomikaminy ta 2,5%
¢eninedpuny.

Bubipku marmieHTiB y ABOX OJOKaxX IOCTIKCHHS HE
MIepeTUHAIIICS, 4 PE3YyNbTaTH aHANI3yBaJINCS HE3AIEKHO
OIVH Bi omHOTO. JI71 KOXKHOTO OIOKa BUKOPHCTOBYBAIH
BiJITIOBiTHI METOIM OMICOBOI Ta MOPIBHAIEHOI CTATUCTH-
KM 3aJISKHO BiJl THITY 3MIHHUX Ta po3mofiny manux. Hop-
MAaJBHICTB PO3IIONLTY OLiHIOBANHX 3a KpurepieM Kommoro-
poBa — CMipHOBa (CTaTUCTUYHO 3HAUYIIOTO BiIXHUIICHHS
posmoniny mokasuukiB BOT Ta AJl Bix HOpManbpHOTO HE
BUSBJICHO), OHOPIAHICTE IUCTIEPCiit — 3a kputepiem Jle-
BeHa. JI7s TOpIBHSAHHS CEpenHiX 3HAYCHb BUKOPHUCTOBY-
BaJM OAHO(AKTOpHUH nucnepciitanii ananiz (ANOVA) 3
post-hoc momapHIMHU TOPIBHIHHAME 3a KpuTepieM ThIoKi
(Tukey HSD). Bennunny edexty orminroBanu 3a Cohen’s
d, xopersIiitHi 3B’SI3KM — 32 KOSQIIIEHTOM PaHTOBOI KO-
pemsii Cipmena (r). CTaTHCTHYHO 3HAYYIIIMMH BBaYKaJIN
pe3yasraru npu p < 0,05.

Pe3ynkratn

VY Mexax mepmioro 0J0Ka TOCIHiIKESHHS IPOaHATi30-
BaHO nokazHukd BOT y 61 mepemyacHO HapOMHKEHOI AU-
TUHY 3aJIeKHO Big epebdiry PH. V wiit rpymi cepenniii I'B
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niteir craHoBuB 31,9542 .89 TmkHs, cepenus MT mpu Ha-
pomxkenHi — 1641,484+534,55 r. JIns cTaTHCTHYHOTO aHAI-
3y BUKOPHCTOBYBaH cepenne 3HadeHHs BOT mpasoro ta
JIBOTO OKa JITsI KOYKHOI TUTHHH.

[Ipu o6’enmanHi rpyn 3a ¢akTom HasBHOCTI PH ce-
penuiit BOT cranoBuB 14,8+4,8 MM pT. cT. y Tpymi 0e3
PH Tta 14,9+5,9 MM pt. ct. y miteit i3 PH, 6e3 cratuctiy-
HO 3Hauymoi pi3aumi (p=0,8). AHANOTIYHO y MiTeH, SIKi
He moTpeOyBanm IikyBaHHA, cepenniii BOT cranoBuB
14,97+4,67 mm pt. cT., a ipu PH, mo notpedysana mixy-
BaHHA, — 13,53+6,51 MM pT. cT. (Tabmn.1)

3a pesynsraTamu TecTy JIeBeHa TOMOTEHHICTh TUCTIep-
Ciff MK JOCTIKYBaHHUMH TPyIaMH He Oyina MmopyIIeHa
(p = 0,07), ToMy IS TIOPiBHAHHS CEpeIHIX 3HAYCHH 3a-
CTOCOBYBaJIM muctiepciiiamii aHaniz (ANOVA). Bukopuc-
ToByBasu post-hoc momapwi nmopiBaaHHSA (Tukey). [Toxas-
aukn BOT y Bcix Tppox Tpymax Oymu 6e3 CTaTUCTUIHO
3HAUYIIUX MDKTPYMOBUX BiaMiHHOCTe# (Tabm.l), ToOTO
tenaeHtii 10 3mian BOT 3i 3poctannsam Tsokkocti PH He
BUSIBIICHO.

Kopemnsmiitauii aHami3 TakoX HE BUSBUB CTaTHCTUIHO
3ragymoro 3B’s3ky BOT i3 I'B (p=—0,019; p=0,887), MT
npu HapomkenHi (p=0,021; p=0,870) abo Tsmxkictio PH
(p=—0,041; p=0,753). Takum yrHOM, Y JOCTiI)KyBaHiil BU-
6iprii BOT He mponeMOHCTpyBaB 3aJIeKHOCTI Bifl CTYTICHS
HeoHOIIeHOo T, HasBHOCTI PH abo BaxkkocrTi ii mepebiry
(Tabm. 2).

Mix moxasankamu BOT mpaBoro Ta miBOTO OKa
BCTAHOBJICHO CWJIBHUHM TPAMUN KOPENALIHHUHA 3B’ S30K
(p=0,738; p<0,0001) 3a BimCYTHOCTI CTaTHCTUYHO 3Ha-
gymoi MikowHoi pizaumi (p=0,301), mo y3romKyeThes
3 MOHIOHICTIO O(PTATBFMOCKOIIYHOI KapTHHA OYHOTO JTHA
000x oueil. lle 0OTpyHTOBY€E BHKOPHUCTAHHS CEpPEIHBOTO
spaueHHs BOT o00ox oueit. Bognouac BOT e maB cra-
TUCTHYHO 3Hauymioro 3B’s3Ky 3 ['B, MT npu HapomkeH-
Hi, HasBHiCTIO PH abo moTrpeboto B ii JiKyBaHHI, TOMY B
MeKax Ii€i BUOIpKH HE TMPOJAEMOHCTPYBAB CaMOCTIHHOI
iH(pOPMAaTHBHOCTI MOAO THKKOCTI mepediry PH, To6TO
marosoriudi 3Minu npu PH y mocmimkyBaniit Koropti He
CYIIPOBODKYBAIUCS TOPYIICHHSAM MEXaHI3MIB PETyIAIii
BHYTPIITHBOOYHOTO THCKY.

VY mexax apyroro Oioka JOCTIKEeHHS Oylo IpoBe-
JICHO aHalli3 aKciallbHOI MOBXKHHU OKa y 25 mepeadacHo
HApOUKEHUX JITEH 3aJIeKHO Bi HASBHOCTI Ta XapaKTepy
nepediry peTHHONAaTI HeTOHOMIEHNX. Y I TPpyTi MOKa3-
HuKn cepenaboro I'B cramoBmmm 30,64+3,11 TmwkHA Ta
cepenapoi MT mpu HapomxkerHi 1433,60+467,14 . [lo 1-i
rpynu yBifimmm 11 giteit 6e3 PH, 2-ry rpymy cranoBumm 7
niTelt i3 camoperpecyrounmu dpopmamu PH, mo 3-1 rpymu
yBifimn 7 miteit i3 PH, mo motpebyBana nikyBaHHS.

AJl oka BIU3HaYaJ I OKPEMO IS ITPABOTO Ta JIIBOTO OKa,
a Ui MDKTPYTIOBOTO aHalli3y BUKOPHUCTOBYBAJIA CEPEIHE
3Ha4YeHH: 000X 09Yel y KOXKHOI TUTHHU. BcTaHOBIEHO TEH-
JeHIito 1o 3Mermeras A/l 3i 3poctanasaM Tspkkocti PH.

VY nitett 6e3 PH cepemns A/l cranomma 17,25+0,43
MM, Tipu camoperpecyrodiii PH — 17,05+0,55 mwm, a Haii-

Tabnuusa 1. MNMokasHMky BHYTPILWHLOO4HOrO TUcky (BOT, Mm
PT. CT.) Y HEOHOLUEHWX AiTeN 3anexHo Bia nepebiry peTuHo-
natii HegoHoweHux (M+SD)

Mpyna n 2O
Py (M£SD) P
1 - pitn 6e3 PH 82 14,8+4.8
2-pitnm 3 p,,=0,8
camoperpecytoyoto PH 28 15,5+5.8 p,,=0,7
_ p,,=0,5
S-PHaa 12 | 13563 |
notpebysana nikyBaHHs

MpumiTku: n — KiNbkicTb o4en; M — cepeaHe 3HavyeHHs; SD —
cTaHgapTHe BiaxuneHHs; PH — peTuHonatis HegoHOLWeHMX;
P — PiBEHb MiXIPYNOBOi CTaTUCTUYHOI 3HaYYLLOCTI.

Tabnuuga 2. KopensauinHuin 38’A30K BHYTPILLHBOOYHOTO TUCKY
3 rectauiiHMM BIiKOM, Macolo Tifla Npu HapPOMKEHHI Ta TaX-
kictio PH

Moka3Huk r CnipmeHa p
[ecTauinHni Bik -0,01 0,9
Maca Tina npv HapomKeHHi 0,027 0,9
BaxkicTb nepebiry PH 0,03 0,6

MpumiTkn: r — koedilieHT paHroeoi kopensuii Cnipmera; PH
— peTuHonaTis HeAOHOLLEHNX; CTaTUCTUYHO 3HaYyLLMM BBa-
xanu p<0,05.

MEHIIIe 3HAYEeHHs 3apeecTpoBaHo y jaited i3 PH, mo mo-
TpeOyBaa jikyBaHHs, — 16,81+0,22 mm.

3a pesynbrataMu OIHO(AKTOPHOrO MUCIEPCIHHOTO
ananizy (ANOVA) Mix TpbOMa JIOCIIJDKYBaHUMU TpyTia-
MU BHSBJIEHO CTaTUCTUYHO 3HAYYIi BiJMIHHOCTI cepen-
HiX 3Ha4YeHb nokasuuka (F(2;47) = 4,86; p=0,012). OxgHo-
PlIHICTB AMCHEPCid MIATBEPXKEHO 32 pe3yJbTaTaMH TeCTy
Jlesena (p > 0,05) Ta 703BONHIIO MPOBECTH MOAAIIBIIIE MO~
napHe NOPIBHSIHHS TPYI 3a JOIOMOrol0 post-hoc nmonap-
Horo nopiBHsiHHA Tukey.

AJl oka y 3-ii rpyni Oysia CTaTUCTHYHO 3HAYYIIe MEH-
IIOFO MOPIBHSHO 3 1-10 rpymnoro B cepenHboMy Ha 0,45 MM
(2,6%, p1-2 =0,008). BenuyrHa Mi>KrpynoBoi BiMiHHOC-
Ti OyJia 3HAYHOIO, IIO MiJTBEPIXKYBAIOCS BEIUKUM PO3-
mipoM edexry (Cohen’s d = 1,22, moka3HUKOM BEINYHUHH
e(eKTy, HACKIJIbKH CHJIBHO BiZPI3HSIOTHCS JIBI TPYIH BiJ-
HOCHO TXHBOT BapiaOeJIbHOCTI), 1110 03HAYAE, 10 PI3HULLS B
AJl oxa Mixk 1-10 Ta 3-10 TpyIIamMu € HE MPOCTO CTATHCTUY-
HO 3HAYYIIO0, & JIOCTaTHBO BUPAXKEHOIO, 100 Maru I10-
TEHLINHE KIIIHIYHE 3HAYEHHS.

Bonnouac BinmmiHHOCTI MiX 1-10 Ta 2-10 rpynamu
(17,25 £ 0,42 mm npotu 17,05 & 0,53 mm; p,, = 0,33), a
TakoX Mik 2-10 Ta 3-1o rpynamu (17,05 £ 0,53 MM nporu
16,80 + 0,24 mm; p, , = 0,30) Gy/au CTAaTUCTUIHO HE3HAUY-
mumu. B cepenubomy nokazuuk AJl mireit 2-i Ta 3-i rpyn
MaB 3HadeHHs 16,92+0,42 mm, 1m0 Hik4de 3a 1-1mry rpymy
Ha 0,33 MM (1,9%, p=0,008) (Tadm. 3).
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Tabnuua 3. [NokasHKKM akcianbHOI JOBXMHM Oka (MM) Y HEAOHOLLEHUX iTe 3anexHo Bif nepebiry petuHonaTii He[OHOLLEeHNX

AL Al
pyna n p
M+SD 95% Ol
1— pitm 6e3 PH 22 17,25+0,42 17,06-17,44 b..=0,33
12 '
2 — pitn 3 camoperpecytoyoto PH 14 17,05+0,53 16,7-17,35 p,,= 0,008
3 — aitn 3 PH, aka notpebyBana nikyBaHHs 12 16,8+0,24 16,6-16,9 P, =03

MpumiTkn: n — kinbKicTb o4en; M — cepenHe 3HayeHHs; SD — ctaHgapTHe BiaxuneHHs; ALl — akcianbHa gosxuHa; PH — peTtu-
HOMaTisi HEAOHOLUEHWX; P — PiBEHb MIXKIPYNOBOI CTATUCTUYHOI 3HAYYLLIOCTI.

[Tpu nociipkeHHI B3a€EMO3B 3Ky aKcialbHOI JIOBXKHHHU
3 I'B ta MT npu Hapo/pKeHHI BCTAHOBIICHO, 110 OUTBIIMN
I'B i 6inbira M T acorriroBanucs 3 0ibiioro A/l oka (To6To
Oinbma AJl acomitoeThes 3 OUIBIIOK 3PUTICTIO JUTHHN),
Tozii sIK HecnipusTuBimmi nepebir PH — i3 menmoro AJl.
Y KOHTEKCTI HEOHOIICHOCTI I1¢ MOXKE CBITYUTH MPO MCH-
11l TEMITH aKC1alIbHOTO POCTY OYHOTO SIONyKa Y HeJJOHOIIIe-
HUX JiTeH 1 po3misaaTics sk MOp(hOMETPHYHHHN ITPOSIB He-
3aBEpIUICHOr0 a0 YIOBIIBHEHOTO POCTY OYHOTO sIOyKa,
acorifioBanoro 3 PH (ta0m. 4).

O6roBopeHHs

HesBakatoun Ha 3HayHuil iHTepec a0 PH, nuranHs
paHHIX 3MiH OlomMeTpu4yHMX mNapamerpiB oka ta BOT y
i€l Kareropii MaIli€HTIB 3aJHIIAETHCS HEJOCTATHHO BH-
BYEHHUM. BiIbIIICT TOCTYTHHUX JOCIHIIPKEHb MalOTh 00Me-
JKEHUI 00CsT BUOIPKH, BUKOHAHI TIEPEBAXKHO y MOIEepe i
POKH Ta HE 3aBX/I1 BPaXOBYIOTh Cy4YacHi MiIXO/H J10 BUXO-
JOKYBaHHSI HSJIOHOIICHUX JIITCH, 1110 00MEXY€E MOKIIUBICTh
TUKyY. Kpim Toro, oTpuMaHi JiaHi € HEOJHOPITHUMH Ta HO-
JEKY/ll CyHepeuwINBUMHU, 0COOIMBO LIOA0 B3a€EMO3B’SA3KY
peruHonarii HepoHomenux i3 A/l oka ra BOT. V 3B’s13ky
3 UM TOJAJIbIlE JOCITIPKEHHSI LIUX IapaMeTpiB y paH-
HBOMY TIOCTHATaJIBbHOMY HEPioli € BKpail BayKJIMBUM IS
YTOYHEHHSI MeXaHi3MiB po3BuUTKy PH Ta BrockoHaseHHs
MiJXO/IB 710 11 MPOrHO3yBaHHs [3,4].

Just wiei xareropii aiteil perynsipHe oranbmMoloriy-
He obcrexxenns mono PH € 0608’ s3koBuM, a omke, BOT
MOKe OyTH J0JIaTKOBO BU3HAYECHUH Y PEKOMEH I0BaHi Tep-
MiHH CKPHHIHTY 3 JIOIIOMOT'OO [IOPTaTHBHOTO TOHOMETPA.
Po3yMiHHSI 3aKOHOMIPHOCTEH ITPUPOTHOTO JI03PiBaHHs 30-
pOBOi cHUCTEMH, BCTAHOBJICHHS HOPMAaTUBHOTO Jiana3oHy
3HaueHb BOT, a Takox BU3HAYEHHS BHYTPILIHIX 1 30BHIILI-
HIX YMHHHKIB, 10 BIUIMBAIOTh HA HOrO PiBEHb, MAKOTh
B)XJIMBE 3HAYEHHS [UISi CBOEYACHOI OLIHKH IOPYIICHb
PO3BUTKY Ta JiarHOCTUKH 04HOI narosorii [ 14].

[IpakTHka cBig4uTH, O MpobiemMa o(TaIbLMOTOHOME-
Tpii y AiTeil He 0OMEKYEThCS JIMIIE TPYAHOILIAMH, a iH-
KOJIM il HEMOXKJIMBICTIO CaMOT0O IHCTPYMEHTAJIbHOTO BHMi-
proBanHs BOT uepe3 HecnokiiiHy NOBeiHKY AUTHHU. He
MEHII BXJIMBUM € TPaBUJIbHE TPAKTYyBaHHS OJEPIKaHUX
uudpoBux nokasHukis. [Ipu npomy ciij ypaxoBysaTu 06io-
MeXaHi4Hi BJIacTHBOCTI (piOpO3HOT Karicyu oka, 0COOIMBO
y MAIiEHTIB 13 BPOPKEHOIO IiaykoMoro. CaMe TOMY MPHH-

Tabnuusa 4. KopensuiiHi B3aemo3sp’asku (p<0,05) akcianb-
HOI JOBXMWHM OKa 3 rectauiiHuM BiKOM Ta Macolo Tifa y He-
[OHOLWIEHUX AiTen 3anexHo Bif nepebiry peTuHonaTii Hefo-
HOLLEHMX

r

Moka3Huk py | Fecrauiithuii | Maca
BiK Tina
AkcianbHa JOBXMHA -0,39 0,28 0,32

MpumiTka: r — koedpiuieHT paHroBoi kopensuii CnipmeHa;
PH — peTtuHonariss HegoHowweHnx. 3Hak «+»/«—» Bigobpa-
Xae HanpsiMoOK KopensuiHoOro 3B’A3Ky.

IIUIIOBE 3HAYCHHS MAIOTh SIK BHOIp METOAY TOHOMETPi,
Tak 1 BUOip mpuiaxy Juis ii IpoBeAeHH. Y cydacHii Kili-
HIYHII IPaKTHUIl 32 KOPZIOHOM HaivacTille BUKOPHCTOBY-
I0Th arIaHaliiHy ToHOMeTpito 3a ['onpamanom (y miteit —
ToHoMeTp [lepkiHca), 6E3KOHTAKTHY THEBMOTOHOMETPIIO,
a TaKoXX TOHOMETPIIO 3a JIONOMOroro npwiaais Tonopen
ta Icare. OHNM i3 Cyd9acHHX METO[IB BUMIipIOBAaHHS BHY-
TPIIIHBOOYHOTO THCKY € PHKOIIETHAa TOoHOMeTpist Icare,
sKa, 33 JJAHUMH OUTBIIOCTI aBTOPIB, 10OpEe MEePEHOCUTHCS
miteMu [15].

VY BiacHOMY HociipkeHHI s BumiproBanHs BOT y
nepeI9acHoO HApOJUKEHUX JiTel Oyia0 00paHO PUKOIIETHY
TOHOMETpiro 3a Joromororo npunany Icare. Takuit Bu6Gip
JIO3BOJIMIB ITPOBOJINTH TOHOMETPIIO y JiTEH paHHBOTO BIKY
B CTaHI CIIOKOIO Ta OTPUMYBATH KUIbKicHI 3Ha4eHHs BOT,
MPHUIATHI JUTS TIOAAIBIIOTO TOPIBHSUTFHOTO aHANi3y Mik
TpyIamMH 3 pi3HUM HepeOiroM peTHHONATI] HeTOHOIICHHX.

ono piust BOT y HenmoHomenux niTed, y mocii-
JOKCHHI, TIpOBe/IcHOMY B TypeudnHi, cepenHe 3HAYCHHS
BOT cranoBuno 16,2+2,7 MM pT. CT. y HEAOHOUIEHUX Ta
16,6+2,3 MM pT. CT. y TOHOIIEHUX HOBOHAPOKEHUX, IPU
I[bOMY CTATHCTHYHO 3HAYYyIOi PI3HMII MK IpynaMu He
BusiBnieHo (p=0,27), a BOT He kope:roBas i3 recraiiitHum
BIKOM, MacoI0 Tijla IPH HAPOKEHHI YN BIKOM HA MOMEHT
BuMiproBaHHsA [16]. YV mocmimkenHi Ng P.C. Ta cmiBaBrT.
MIPOIEMOHCTPOBAHO MocTymoBe 3HmKeHHs BOT 3i 301116-
IIEHHSIM TIOCTKOHIETITYaJIFHOTO BiKy — Bif 16,9 MM pT. CT.
y 26,1 Tk 1o 14,6 MM pT. cT. y 46,4 THXKHS; TOAiOHY
TeHieHN o 1o 3MeHmenHs: BOT nporsirom nepmioro mics-
IS KATTS omricaHo Takok Ricei [17,18]. ¥V mpocnekTus-
HOMY JIOCIII/DKEHHI BCTaHOBJIEHO, 10 y aited i3 PH, sika
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motpelyBana JlazepHOTo JNiKyBaHHA, OazoBmit BOT OyB
HIDKIAM, HiK y miteir 6e3 PH a6o 3 HemixoBanoro PH, a
Tmicis ma3epHoi GOTOKOATyIAMii criocTepiranocs TpaH3U-
topHe migBumeHHEs BOT i3 momanpmior HOpMai3ali€ro,
10 OOTPYHTOBYE AOIUTBEHICTh HOTO MOHITOPHHTY B IIiHf Ka-
Teropii mamieHTiB [19].

Harmi pesynsratn nokasany, mo BOT y nepengacHo Ha-
POIKEHUX JiTel HE MaB CTATUCTUYHO 3HAYYIIOTO 3B’ SI3KY
3 I'B, MT npu HapomxkeHHi, HasBHICTIO PH ab0 TsoxKicTIO
il mepe0iry. KopensmiiiHuii aHami3 He BUSBUB 3HAUYIIUX
acomiarniit BOT i3 I'B (p=—0,019; p=0,887), MT mipu Hapo-
mxerHi (p=0,021; p=0,870) ta Tsoxkictio PH (p=—0,041;
p=0,753). Lle cBimuuTh MpO TE, IO B MEXKAX JOCHTIHKyBa-
Hoi Bubipku BOT He MOke po3TIsaaTHCs SK CaMOCTIHHAH
MTOKA3HUK, IO BioOpakae CTYMiHb HEJOHOIICHOCTI abo
TsOKKIiCTh Tepebiry PH. Bogrowac mixk mokaszaukamu BOT
MPaBOTO Ta JIIBOTO OKa BCTAHOBICHO CHJIBHUH TMPSIMUMN
xopensmiitanii 38’30k (p=0,738; p<0,0001), mpu mpomy
CTaTUCTHYHO 3HAYYIIOi MIDKOYHOI Pi3HUIII HE BHABICHO
(p=0,301). Taka CHMETPHYHICTH MOKA3HHUKIB y3TOIKY€ETh-
¢4 3 MOAiOHICTIO 0(PTaTBMOCKOIIIYHOT KapTHHU 000X Odueit
1 00TpyHTOBY€E BUKOPUCTAHHS cepeaHboro 3HaueHHs BOT
000x oduell y moganemoMy aHamizi. Takum 9mHOM, Y 10O-
CIKyBaHIM KOTOPTI MATOIOTiuHI 3MiHM ciTKiBKH mipu PH
HE CyTPOBOIKYBAJINCS CTATUCTUYHO 3HATYIITMMH 3MiHAMHU
BOT, a cam mokazauk BOT He mpomeMOHCTpYBaB caMo-
CTiffHOT 1H(OPMATHBHOCTI IMIOAO TSKKOCTI mepediry 3a-
XBOPIOBaHHSI.

Ha Binminy Big BOT, sxwii y HamoMy JOCTiKeHHI He
TIPOIEMOHCTPYBAB 3B’s3Ky 3 TsDKKicTio PH, Oimbrmn mep-
CHEKTUBHMM aHAaTOMIYHMM IIOKa3HWKOM BusiBHiacs AJl
OKa. Y 3B’53Ky 3 IINM OKpeMy yBary Oyio IpHAIICHO aHa-
T3y 11 MOKITHBOTO 3B 513Ky 3 mepedirom PH. Jlani mitepa-
TypH CBim4ath, mo AJ] oka y HETOHOIICHHUX JiTEH aKTHB-
HO 3MIHIOEThCS B PAHHBOMY MOCTHATaJBHOMY TIEpiofi Ta
Moke OyTd TmoB’s13aHa 3 TsoKKicTIo PH. ¥V wacTtuHi mocmi-
JoKeHb Bakki ctamii PH acomiroBanuces 3 menmoro AJl ta
3aTPUMKOIO POCTY OKa, TOMI SK iHIII poOOTH HE BUSBHIN
3HAUyIUX BigMiHHOCTEW Mixk miTbmu 3 PH i 6e3 PH. Taka
HEOITHOPITHICTH MOKe OyTH 3yMOBJICHA Pi3HIMHU TepMiHa-
MH 00CTEXEHHS, METOIaMH YIIbTPa3BYKOBOI OioMeTpii, Bi-
KOM JIiTe# Ta KiiHigYHOO TspKKicTio PH [20].

3a manmmu Mmetaanamizy Groot et al., AJl oka y Ho-
BOHAPODKCHUX 1 JiTeH PaHHBOTO BiKy MIBUAKO 301TBITY-
€ThCS B TIEPiOJ] BHYTPIIIHEOYTPOOHOTO Ta PaHHBOTO TO-
CTHATAIBHOTO PO3BHUTKY, OJHAK 11 OIliHKA Y HETOHOIICHIX
TITeH 3aNUMIAE€THCS METOTUYHO CKIATHOIO0 Yepe3 Maluit
po3Mip oOKka, HecTaOimpbHHWN CTaH IWUTHHH, PYXH OYCH,
HEOOXiTHICTh KOHTAaKTHOTO a00 TpaHC-NalbNeOparTbHOTO
VIABTPa3BYKOBOTO BHUMIPIOBAHHS Ta 3aJIC)KHICTh Pe3yib-
TaTy BiJ TOJOXKEHHS JaTdhKa i JOCBiAy omeparopa, o
YaCTKOBO IOSCHIOE HEOTHOPIMHICTh NAaHUX PI3HUX JOCIi-
mkeHb [10]. YV mpocneKTHBHOMY IOCTIKCHHI B MEXax
nporpamu ckpuriary PH Oymo moxaszano, mo PH moxe
aCOIIIFOBAaTHCS 13 3aTPUMKOIO pOCTy OKa: y miteit 3 PH Bin-
3Hadamm meHmy A/Jl, a motmkHeBwid mpupict AJl <0,095
MM pO3IIIAAaBCsA SK OIOWH 13 TIOKA3HWKIB, TIOB’SI3aHUX i3

MABUICHHM pPH3UKOM 3axBopioBaHHA [l1]. Bomaouac
iHIIIe TIPOCIIEKTHBHE oOcepBamiiHe JOCTIKEHHS HE BU-
SIBHJIO CTATUCTHYHO 3HAYYIINX BIAMIHHOCTEH MK JITBMHU
3 PH Tta 0Ge3 Hei 3a 0CHOBHUME HapaMeTpaMH YIIETPa3By-
KOBO1 0ioMeTpii, IO CBIAYUTH PO MOXIIUBY OUIBITY 3a-
JISKHICTh PaHHBOTO POCTY OKa BiJ CTYTIEHS TeCTalliifHOi
3piiocTi, HiXk Bix camoro dakry HasBHOCTI PH [12].

Hami pesynmsrarn 3arajioM y3rofKylOThCs 3 YSIBICH-
HSIM TIpo Te, mo AJl oka y mepeadacHO HapOMKCHUX Ili-
Telt BimoOpaskae CTymiHb MOPQOIOTITHOI 3PIIOCTI OYHOTO
F0ITyKa Ta MOXKe OyTH ITOB’s13aHa 3 TSHKKicTIo mepebiry PH.
VY nocmimkyBa#niit Bubipri Oinpmri 3HadenHs [ B i MT npu
HapODKEHHI acorfitoBanucs 3 6impmmoro AJl, Toxi Ak y -
Telt 13 Tsoxunmu popmamu PH crioctepirann menmni 3Ha-
YeHHS [HOTO TMOKa3HWKa. HaiOumpmn BUpakeHa pPi3HHIIA
Oyma BcTaHOBNeHa Mixk nithmu 06e3 PH Ta gitemu 3 PH, mo
nmotpelyBasa JiKyBaHHS, y sSkux A/l Gyna MeHmow B ce-
penasomy Ha 0,45 MM, a BenmnanHa eekTy Oyia 3HAUHOIO.
BomHOYac BiACYTHICTH CTaTUCTHYHO 3HAYYIIAX BiIMiH-
HOCTEH MK OKPEeMHUMH CYMDKHHMH TpPYyIIaMH CBiTYNTH
mpo Te, mo 3B’s130Kk A/l i3 mepebirom PH He € miniHHUM
Yy BChOMY Jiala3oHi TSHKKOCTI 3aXBOPIOBaHHA. TakuM 9H-
HOM, OTPHMaHI JTaHi JO3BOJIIOTH PO3TIAAaTH MeHITy AJl
SK MOXITUBHI MOP(QOMETPHUIHUI TIPOSIB MEHIIIOI 3PiJIOCTI
Ta YIOBUTFHEHOTO aKCiaJIbHOTO POCTY OKa, ACOIIHOBaHOTO
3 HeCIpUATIUBIIMM niepedirom PH.

O0OMeKeHHS T0CIi I KEeHHS

Jlo OCHOBHMX OOMEKEHb MJOCIHIIKEHHS HaJekKaTh
BIZITHOCHO HEBEJIMKHUH 00OCsT BHOIPKHM Ta HEPIBHOMIPHUIA
PO3IOALT YYaCHUKIB MIXK JOCIIKYBaHUMHE rpynamu. Jlo-
JIATKOBUM OOMEXKEHHSIM € (DOpMYBaHHS JIBOX HE3aJICKHUX
JIOCITITHAIBKUX OJIOKIB, 3yMOBJICHE JIOCTYIHICTIO Pi3HHX
IarHOCTUYHUX METO/IB.

3akmoueHHs. TakuM YUHOM, HasBHICTH 1 CTamisl pe-
TUHOTMATIT HETOHOIICHUX HE acOIiFOBAJIUCS 31 CTaTUCTHY-
HO 3HauymwmMu 3MiHamu BOT; Takok HE BCTAHOBJICHO
CTaTHCTHYHO 3Hauymoro 38°s3ky BOT i3 recrauiiHuM Bi-
KOM Ta MacO0 Tijia TIpU HapomkeHHi. Y miteit i3 PH, o
notpeOyBaJia JTiKyBaHHs, akCiaJibHa TOBXKHHA OKa Oyna B
cepeaubomy Ha 0,45 mm (p = 0,008) MeHIIO0, HIX Y AiTei
6e3 PH. Jliarma3oH 3Ha4YeHb aKkciadbHOI JTOBKHHH OKa CTa-
HOBUB 16,6—16,9 mm y niteit i3 PH, mo norpe0ysasna miky-
BaHHsI, Ta 17,06-17,44 mm y niteit 6e3 PH. Beranosnero,
1110 OLIBIII recTaliifHui BiK 1 Maca Tijia Npu HapOJKEHHI
ACOLIIOIOTHCS 3 OUTBIIIO0 aKCIATBHOK JOBKHHOK OKa, 110
BiZT0Opaxae 3B’5130K PO3MIPIB OYHOTO SIOTyKa 31 CTyIIEHEM
3pLIOCTI HEJOHOUICHOT TUTHHU.

ABTOpPCbKUI BHECOK

ABTOp nigTBEpPAKYE OAHOOCIOHY BiANOBIAANbLHICTL 3a KOH-
Lenuito Ta AM3anH gocnigkeHHs, 36ip AaHux, aHania Ta iHTep-
npetavwito pesyneraTis, NiArOTOBKY PYKOMUCY.

®diHaHCyBaHHSA

Ixepena nigtpumkn: HOP «Jocnigntn ctaH 30poBux
YHKLIN Yy HEAOHOLLEHUX AiTel Ta AiTel nicnsa nasepHoi koa-
rynsuii npu petmHonarii HOBOHAPOAXXEHNX 3 BUKOPUCTaHHAM
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cyvacHux TexHonorin (Eye-tracker): ocobnmBocTi KniHiYHOIoO
nepebiry, NnaToreHeTNYHi MexaHiamu Ta nigxoam 4o Kopekuii»,
2026-2028 pp., Aepxpeectpauis Ne 0125U002076.

BigmoBu Big BignoBiganbHOCTI

BucnosneHi y nogaHiv ctaTTi AyMKU € BNaCHUMY AyMKaMu
aBTOPIB, @ He OILiINHOK NO3NLIED YCTaHOBM.

KoHdnikT iHTepeciB

ABTOp 3asBnsA€ Npo BiACYTHICTb KOHMNIKTY IHTEpeCiB, SAKi
6 MOrnun BNAUHYTK Ha AOro AYMKY CTOCOBHO NpeaMeTy uu Ma-
Tepianis, onncaHux Ta 06roBopeHnx B JaHOMy PYKOMMUCI.

3asiBa npo AOTPUMaHHA €TUYHUX HOPM

[HocnigxeHHs npoBogunocs 3a yyacTio nogen. Lle gocni-
OXeHHs Byno cxBaneHo MicLueBuM KoMiTeTom 3 GioeTukun. Y
3B'AI3Ky 3 PETPOCMEKTUBHUM XapakTepom AocnifkeHHs dop-
MK iHGOpMaTMBHOI 3rogn He Oynu oTpumadi. JocnimkeHHs
6yno npoBegdeHo 3rigHO 3 [enbcCiHCbKOl Aeknapauieto. Jo
LbOro JOCNISKEHHS TBAPUHU He By BKINIOYEHI.

3asiBa Npo AOCTYMNHICTb AaHUX
Yci faHi, Wo CTOCYTbCA AOCMIMKEHHS, BKMIOYEHi A0

cTatTi abo MOXHa OoTpumaTu y BignosiganbHOro aBTopa 3a
06r'pyHTOBaHMM 3anUTOM.

CKOpOYEeHHSA
PH — petuHonartia HegoHoweHux, APH — arpecrBHa peTtu-

HonaTisa HegoHolleHux, 'B — rectauinHum Bik, MT — maca Tina,
BOT — BHYTpPiLWHBOOYHWUI TUCK, ALl — aKcianbHa OOBXMHA.
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Comprehensive ophthalmological assessment in children with down
syndrome: a cross-sectional study from Uzbekistan

Umida Khamraeva, Muyassar Karimova

Republican Specialized Scientific and Practical Medical Center of Eye Microsurgery, Tashkent (Uzbekistan)

KomnnekcHe o¢pTtanbmonoriyHe o6CcTexxeHHA Aiten i3 cuHgpomom [layHa:

nepexpecHe JOCNiMKeHHA 3 Y36eKknctaHy

Ymiga XampaeBa, Mysaccap KapimoBa

PecnybnikaHCbK1i cnewiani3aoBaHnin HayKOBO-NPAKTUYHWIA MEAUYHWIA LLEHTP MiIKPOXipyprii OKa,

TawwkeHT (Y3bekucTan)

Abstract

Objective. To determine the prevalence and spectrum of
ocular abnormalities in children with Down syndrome in Uz-
bekistan using an adapted, comprehensive clinical and func-
tional ophthalmological assessment protocol.

Materials and Methods. A descriptive observational clini-
cal study was carried out at the Republican Specialized Sci-
entific-Practical Medical Center for Eye Microsurgery and
included 61 children (122 eyes) aged from 4 months to 15
years with genetically confirmed Down syndrome. All partici-
pants underwent an expanded ophthalmological examination
that included adapted visometry, slit-lamp biomicroscopy,
ophthalmoscopy, objective refraction assessment and au-
torefractometry, tonometry, B-scan ultrasonography, corneal
Scheimpflug tomography (Pentacam and WaveLight Oculyz-
er), and OCT. Examination techniques were modified accord-
ing to the patients’ age, cognitive characteristics, and degree
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of cooperation. Quantitative parameters were compared with
published age-specific normative values.

Results. Multiple concurrent ocular findings were pres-
ent in the majority of children; only 6.6% had no detectable
ocular pathology. The most common findings were epicanthus
(91.8%), refractive error (73.8%,), Brushfield spots (72.1%,),
strabismus (27.9%), lacrimal drainage pathology (18.0%),
amblyopia (13.1%), keratoconus (4.9%), and optic nerve
anomalies (4.9%). Mean cycloplegic spherical equivalent
was +0.20 = 2.76 D, mean intraocular pressure 14.4 + 2.9
mmHg, and mean axial length 22.83 £ 1.49 mm. Comprehen-
sive tomography additionally detected suspected subclinical
corneal ectasia in two children in whom routine examination
had found no keratoconus.

Conclusion. A structured and multidisciplinary ophthal-
mological examination algorithm substantially improves the
detection of ocular pathology in patients with Down syn-
drome, including subclinical abnormalities. The integration
of adapted comprehensive assessment protocols into routine
ophthalmological follow-up may contribute to improved visu-
al outcomes, enhanced social adaptation, and reduced long-
term healthcare burden..

Keywords: Down syndrome, Down's Syndrome Medical
Interest Group, multiple ophthalmological disorders, eyelid
and ocular adnexa anomalies, oculomotor system disorders,
ocular surface disorders, refractive Errors, retinal and optic
nerve pathology.

Pesrome

Mema. Busnayumu nowupenicms ma cnekmp o4HUx aHo-
maniti y oimeti i3 cunopomom Jlayna é Y3bexucmani 3a oono-
MO02010 a0anmoeano20, KOMNIEKCHO20 KIIHIYHO20 Ma QyHK-
YIOHATLHO2O OHMATLMONOSIUHO20 NPOMOKONLY OYIHKU.

Mamepianu ma memoou. Y Pecnybnikancokomy cneyiai-
308aHOMY HAYKOBO-NPAKMUYHOMY MEOUYHOMY YeHmpi MiKpo-
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Xipypeii oxka 6y10 npoedero onucoge oocepsayiline KliHiuHe
00CHiOMHCEHHSL, 00 K020 3aayuero 61 oumuny (122 oui) éikom
610 4 micayie 00 15 pokie 3 2eHemuuHo niomeepOHCeHUM CUH-
opomom [ayna. Ycim yuacnuxam 6yno npogedeno poutupene
ogmanvmonoeiune obcmedicenHsl, sAKe 6KI0UAN0 A0ANMo8any
8i30Mempito, GIOMIKPOCKORIIO 31 WITUHHOIO IAMROI0, OMab-
MOCKonito, 00'ekmusHy oyinky pepaxkyii ma asmopedpax-
momempito, monomempiio, ¥3 B-ckanyeanns, [llatimnguioe
momoepadpiro poeiexu (Pentacam ma WavelLight Oculyzer)
ma onmuyry koeepenmuy momoepagiio (OKT). Memoou 06-
cmediceHHs Oynu MoOughikosari 6i0N0GIOHO 00 GIKY NAYIEH-
mis, KOCHIMUBHUX XAPAKMEPUCUK Ma CMYNEeHs CRIGNnpayi.
Kinvkicni napamempu nopieriosanu 3 onyoniikosaHumu 6iko-
60-CHeYUGIUHUMY HOPMAMUBHUMY 3HAYCHHAMU.
Pesynomamu. Y Oinvwiocmi dimeil cnocmepieanucs duc-
JIeHHI 0OHouacHi ouni 3minu, auwe y 6,6% He Oy10 6uUsABIEHOT
ouHoi namonoeii. Hatiyacmiwumu 3Haxiokamu 6y enikau-
myc (91,8%), nomunxa pepparyii (73,8%), nnamu Bpawigin-
da (72,1%), kocooxicme (27,9%), namonozia ciuisHozo Ope-
naxcy (18,0%), amonionis (13,1%), kepamoxouyc (4,9%) ma
anomanii 30pogozo nepsa (4,9%). Cepeoniil yuxionieiunuil

Introduction

Down syndrome (DS) is the most common chromo-
somal disorder, characterized by complete or partial triso-
my of chromosome 21. Beyond its systemic manifestations,
DS is associated with a wide range of ophthalmological
abnormalities that may affect nearly all structures of the
visual system. As a result of improved survival, advances
in neonatal care, and increased life expectancy, the global
population of individuals with DS continues to grow, and
an increasing proportion now survive into adulthood and
older age — shifting clinical priorities from predominantly
pediatric management toward lifelong ophthalmological
surveillance [1,2,3].

Visual impairment is among the most common comor-
bidities in DS, with reported prevalence of ophthalmologi-
cal disorders ranging from 60% to 100%, depending on
patient age, diagnostic criteria, and study design [4,5,6,7].
The spectrum includes eyelid abnormalities, lacrimal drain-
age disorders, refractive errors, strabismus, amblyopia,
cataract, keratoconus, retinal pathology, and optic nerve
anomalies. This involvement is often multifactorial and
systemic in nature, reflecting the complex genetic and em-
bryological mechanisms associated with trisomy 21 [5,8].
Consequently, isolated assessment of individual disorders
may fail to capture the full extent of visual dysfunction,
supporting the need for a systemic, integrated approach to
evaluation [7].

The clinical consequences extend beyond ocular health.
Impaired vision may adversely affect cognitive develop-
ment, educational performance, social adaptation, and in-
dependent functioning, and adults with intellectual disabil-
ity and coexisting strabismus experience more pronounced
visual deterioration while frequently receiving insufficient
ophthalmological care [9]. Given current understanding of

cpepuunuii exsisanenm cmarnosus +0,20 £ 2,76 D, cepeoHit
eHympiunboounutl muck 14,4 £ 2,9 mm pm. cm., a cepeons
ocvosa 0oedicuna 22,83 £ 1,49 mm. Komniexcua momoepais
000amK080 BUABULA NIOO3PY HA CYOKIIHIUHY eKmAa3zilo pocie-
KU y 060X dimell, y AKUX Ni0 Yac NAAH08020 0OCMENCEHHs He
0Y110 6UABTEHO KEPATNOKOHYCY.

Bucnosok. Cmpykmyposanuti ma MidcOUCYUniiHapHui
aneopumm 0QmanbMon02iUH020 0OCMENCEH ST CYMMEBO NO-
Kpawye 8Usa6leHHs OYHOI namonozii' y nayieHmis iz cuHopo-
mom [ayna, exmouarouu cyoxuiniuni anomanii. Inmeepayis
adanmosanux NpomoKoni6 KOMNJIEKCHOi OYIHKU 6 NIaHose
ogpmanvmonoeiune CROCMEPEICEHHS MONCe CNPUAMU  No-
KPAweHHI0 30pOGUX pe3yibmamis, NOKPAwenHIo coyianbHoi
adanmayii ma 3MeHuLeHHIO 00620CMPOKOBO2O HABAHINAICEH-
H5L HA OXOPOHY 300p08 ..

Knwouosi cnosa: cunopom /layna, meouuna epyna 3 6u-
8UeHHsL CUHOpoMY Jlayna, MHONMCUHHI OIMAnbMONOIUHI 3a-
XBOPHBAHHS, AHOMATIT NOBIK MA NPUOAMKIE OKA, 3AX80PH-
6AHHs OKOPYX0B0i CUCMEMU, 3aX60PIOGAHHSA NOGEPXHI OKa,
pepakyitini nomMuIKy, NAmMonozis CimKieKu ma 30pPo6020
Hepea.

neuroplasticity and the role of sensory input in child de-
velopment, timely identification and correction of ocular
abnormalities are considered essential for improving long-
term functional prognosis in DS [5,10].

The clinical evidence reinforces both the breadth and
the age-dependence of ocular involvement. Strabismus,
amblyopia, and anterior segment abnormalities are among
the most common findings [2,6,11], while eyelid malpo-
sitions, lacrimal pathway abnormalities, and oculomotor
dysfunction are also highly prevalent [12]. Refractive er-
rors are particularly frequent and are associated with both
systemic and ocular features of the syndrome [11]. Retinal
pathology, historically considered uncommon, has more re-
cently been shown to encompass a diverse range of retinal
and vascular abnormalities [13]. Clinical focus also shifts
with age — from refractive errors, strabismus, and amblyo-
pia in children to cataract, keratoconus, and retinal pathol-
ogy in adolescents and adults [4,13,14] — and manifesta-
tions may vary across populations, highlighting the need
for individualized approaches [8].

Although ophthalmological surveillance recommen-
dations exist, including those of the Down’s Syndrome
Medical Interest Group (DSMIG), significant variability in
clinical practice persists, and existing guidelines often do
not provide detailed examination algorithms adapted to the
clinical and behavioral characteristics of patients with DS
[14]. The development of a structured, comprehensive, and
adaptable assessment protocol therefore remains an impor-
tant and clinically relevant challenge [10].

On this basis, we hypothesized that a structured, age-
and cognition-adapted comprehensive ophthalmological
protocol would reveal a high burden and broad spectrum of
ocular abnormalities — including subclinical corneal and
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posterior-segment changes — in children with Down syn-
drome, and that quantitative functional and morphological
parameters would deviate from age-specific norms.

Objective of the study: to determine the prevalence
and spectrum of ocular abnormalities in children with
Down syndrome in Uzbekistan using an adapted, compre-
hensive clinical and functional ophthalmological assess-
ment protocol.

Materials and methods

This investigation was designed as a clinical descrip-
tive observational study providing a comprehensive clini-
cal and functional evaluation of the visual system in chil-
dren with Down syndrome. Of 100 children with Down
syndrome examined during the study period, the 61 (122
eyes) who underwent the most complete comprehensive
assessment were included; selection was based solely on
completeness of examination data, independently of clini-
cal findings. The study population included infants, chil-
dren, and adolescents aged from 4 months to 15 years,
with a male-to-female ratio of approximately 3:2.

Inclusion and exclusion criteria

Inclusion criteria were: (1) genetically (karyotype-)
confirmed trisomy 21; (2) age 4 months—15 years; (3) writ-
ten parental or guardian consent; and (4) sufficient coop-
eration for at least the core non-invasive examination. Ex-
clusion criteria were: (1) absence of genetic confirmation;
(2) acute ocular infection or inflammation at examination;
(3) prior intraocular surgery or ocular trauma that could
confound morphological assessment; (4) systemic condi-
tion precluding safe examination; and (5) withdrawal of
consent.

All examinations were performed in accordance with
the recommendations of the Down’s Syndrome Medical
Interest Group (DSMIG). Particular attention was devoted
to adapting the diagnostic process according to patient age,
cognitive characteristics, behavioral profile, and level of
cooperation.

Ophthalmological Examination Methods

The examination block comprised visual acuity assess-
ment, objective refractometry, biomicroscopy, ophthal-
moscopy, tonometry, B-ultrasound examination, corneal
tomography and optical coherence tomography.

Visual acuity assessment. Visual acuity was evaluated
using pediatric and cognitively adapted optotypes, includ-
ing the Orlova chart and Landolt rings. In young children
and those with pronounced cognitive impairment, visual
function was assessed using fixation, following, and pref-
erential-looking responses.

Objective refractometry. Cycloplegia was induced us-
ing a fixed combination of phenylephrine 5% and tropi-
camide 0.8% (Midrimax); atropine was not used, in ac-
cordance with national paediatric practice, owing to its
higher risk of adverse effects in children and the prolonged
accommodative recovery it entails. Objective refraction
was then assessed by retinoscopy and automated refrac-

tokeratometry (HRK-7000A, Huvitz Co., Ltd., Republic
of Korea).

Biomicroscopy. Slit-lamp biomicroscopy was used to
assess the anterior segment, including eyelid abnormali-
ties, epicanthus, Brushfield spots, conjunctival status, cor-
neal condition, anterior chamber, and lens transparency; a
portable handheld slit lamp was used in young or poorly
cooperative children (Fig 1 — see cover page 2).

Ophthalmoscopy. Both direct and indirect ophthal-
moscopy were performed under mydriasis to evaluate the
retina and optic nerve head.

Tonometry. Intraocular pressure was measured by dy-
namic transpalpebral tonometry without topical anaesthe-
sia using a TVGD-02 portable tonometer (ELAMED, Rus-
sia), avoiding corneal contact and anaesthetic instillation.

Ultrasound B-scan. B-scan ultrasonography (E-Z Scan
B5500+, Sonomed Escalon, USA) was used to assess the
vitreous and posterior-segment coats and to measure axial
length, particularly where media opacity or limited cooper-
ation precluded ophthalmoscopy (Fig 2 — see cover page 2).

Corneal tomography. Scheimpflug tomography was
performed in a subgroup of cooperative children and chil-
dren with suspected corneal pathology, using an OCULUS
Pentacam (OCULUS Optikgerdte GmbH, Wetzlar, Ger-
many) and a WaveLight Allegro Oculyzer (Alcon/Wave-
Light, Germany), with analysis via the Belin/Ambroésio
Enhanced Ectasia Display (BAD-D). Owing to the small
number and partly pathology-driven selection, tomograph-
ic findings are presented descriptively per patient and per
device and were not used to derive prevalence estimates
(Fig 3 — see cover page 3).

Optical coherence tomography. OCT was performed in
a subgroup using swept-source and spectral-domain sys-
tems (Topcon Maestro2 and Triton plus, Topcon, Japan;
REVO, Optopol, Poland), assessing macular thickness and
volume and, where available, ganglion-cell parameters.
Because the subgroup was examined on different devices
with distinct normative databases, OCT values are report-
ed descriptively (Fig 4 — see cover page 3).

Statistical analysis

Absolute and relative frequencies of identified abnor-
malities were calculated, and continuous variables were
expressed as mean + standard deviation with ranges. As
no internal control group was recruited, quantitative pa-
rameters were compared against published age-specific
normative reference values, each explicitly identified as a
literature comparison rather than an internal control. Prev-
alence of ocular conditions is reported per patient; quan-
titative ocular parameters (refraction, intraocular pressure,
axial length, and visual acuity) are reported per eye. The
denominator is specified for each measure.

Adaptation of the examination protocol

Examination of patients with Down syndrome entails
several objective difficulties arising from both cognitive
features and anatomical-physiological characteristics of
this population, and accounting for these was an integral
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Table 1. Adaptation of the examination protocol to the characteristics of patients with Down syndrome

Limiting factor Adaptive measure

Difficulty understanding

instructions a conscious response

Priority on objective methods (retinoscopy, autorefractometry, OCT, B-scan) not requiring

Short cooperation window .
session

"Non-contact before contact” sequence; combining several examinations into one short

Difficulty positioning at devices

Use of portable devices: handheld slit lamp, portable transpalpebral tonometer TVGD-02

Intolerance of contact/anesthesia

Through-the-lid tonometry without anesthetic; non-contact techniques

Heightened anxiety

Presence of a parent/guardian; calm environment; prior familiarization with the room

Inability to assess vision
subjectively

Adapted charts, preferential-looking methods, objective methods

part of the study methodology. The principal limiting fac-
tors included reduced cognitive function and difficulty
understanding instructions; short periods of sustained at-
tention and cooperation; heightened anxiety and negative
behavioral reactions in unfamiliar settings; anatomical
features (narrow palpebral fissures, epicanthus, nystag-
mus, strabismus) hindering positioning at stationary de-
vices; and concurrent systemic pathology limiting the use
of sedation. To minimize their influence, a set of adaptive
measures was implemented (Table 1).

This protocol adaptation establishes a reproducible,
patient-capability-oriented scheme of ophthalmological
examination in Down syndrome that yields the fullest pos-
sible diagnostic information with minimal patient burden.

Ethical Considerations

The study was conducted in full accordance with the
ethical principles of the Declaration of Helsinki (2013 re-
vision) and established standards of biomedical ethics. At
the time the study was conducted, the Republican Special-
ized Scientific-Practical Medical Center for Eye Microsur-
gery did not maintain a separate standalone ethics commit-
tee; institutional ethical review of research is performed
by the Scientific Council, whose membership includes a
representative of the National Ethical Committee of Uz-
bekistan (NECU). The study was reviewed and approved
by the Scientific Council (Extract from Minutes No. 2,
27 February 2025). Particular consideration was given
to the ethical aspects of research in children with Down
syndrome, who are regarded as a vulnerable population;
all procedures were non-invasive and corresponded to rou-
tine ophthalmological practice, with invasive procedures
avoided on both ethical grounds and the absence of clinical
indications. Written informed consent was obtained from
the parents or legal guardians of all participating children
prior to inclusion.

Results

Study population. Sixty-one children with genetically
confirmed trisomy 21 were included. Mean age was 6.1
+ 4.5 years (median 4.5; range 4 months—15 years); 36
(59.0%) were male and 25 (41.0%) female. Twenty-two

children (36.1%) were under 3 years, 15 (24.6%) were 3—6
years, and 24 (39.3%) were 7 years or older (Table 2A).

Visual acuity. Quantitative visual acuity was obtainable
in 14 of 61 children (23.0%; 27 eyes), all aged 7 years or
older; uncorrected acuity averaged 0.68 + 0.37 logMAR
and best-corrected acuity 0.51 + 0.30 logMAR (8 children,
16 eyes). In the remaining 47 children (77.0%), subjective
testing was not feasible: 44 (72.1%) fixated and followed,
2 (3.3%) did neither, and 1 (1.6%) was uncooperative. This
distribution reflects the age and cognitive profile of the co-
hort rather than a limitation of the protocol (Table 2A).

Intraocular pressure and axial length. Transpalpebral
tonometry succeeded in all 61 children (122 eyes), mean
14.4£2.9 mmHg (range 9-21); no eye exceeded 21 mmHg
and no glaucoma was identified. Axial length, measured in
18 children (36 eyes), averaged 22.83 + 1.49 mm (range
18.2-24.5) (Table 2A).

Refraction. Cycloplegic refraction was obtained in 55
children (90.2%; 110 eyes) and was not obtainable in 6
(9.8%) owing to media opacity or non-cooperation. Mean
spherical equivalent was +0.20 + 2.76 D (range —8.62 to
+7.25). Hyperopia (SE > +0.50 D) was present in 57 eyes
(51.8%), myopia (<—0.50 D) in 30 (27.3%), and emmetro-
pia in 23 (20.9%); astigmatism > 1.00 D was recorded in
25 eyes (22.7%) (Table 2B).

B-scan ultrasonography. Performed in all 61 children,
B-scan showed vitreous changes in 39 (63.9%): slight
opacities in 21 (34.4%), moderate in 9 (14.8%), filamentary
in 5 (8.2%), and marked destruction in 4 (6.6%) (Table 2B).

Corneal tomography

Scheimpflug tomography was performed in 4 children
on two devices (Table 3). Keratoconus was confirmed in 3
of 61 children (4.9%; 5 of 122 eyes, 4.1%), all adolescents:
bilateral advanced disease in one 15-year-old (left eye K-
max 72.1 D, thinnest pachymetry 399 um, BAD-D 18.40;
the right eye returned values at the limit of measurability,
consistent with end-stage ectasia and probable scarring);
bilateral stage 2-3 disease following corneal crosslink-
ing in one 14-year-old (BAD-D 2.22 right, 2.05 left); and
unilateral early keratoconus in one child (left eye BAD-
D 4.45, pachymetry 468 um) with suspected subclinical
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Table 2 A. Cohort characteristics and quantitative ophthalmological parameters (n = 61)

Parameter n assessed Statistic Value

Age, years 61 Mean + SD (median; range) | 6.1 + 4.5 (median 4.5; 4 mo-15y)
Sex: male 61 n (%) 36 (59.0%)

Sex: female 61 n (%) 25 (41.0%)

Age < 3 years 61 n (%) 22 (36.1%)

Age 3-6 years 61 n (%) 15 (24.6%)

Age =7 years 61 n (%) 24 (39.3%)

Uncorrected VA, decimal 14 (27 eyes) Mean + SD 0.27 £0.16

Uncorrected VA, logMAR 14 (27 eyes) Mean + SD (range) 0.68 + 0.37 (0.22-1.70)
Best-corrected VA, decimal 8 (16 eyes) Mean + SD 0.37£0.18

Best-corrected VA, logMAR 8 (16 eyes) Mean + SD 0.51£0.30

Fixates / follows only - n (%) 44 (72.1%)

Neither fixates nor follows - n (%) 2 (3.3%)

Non-cooperative for VA - n (%) 1(1.6%)

Cycloplegic spherical equivalent, D 55 (110 eyes) | Mean £ SD (range) +0.20 £ 2.76 (-8.62 to +7.25)
Intraocular pressure, mmHg 61 (122 eyes) | Mean + SD (range) 14.4 £2.9 (9-21)

Axial length, mm 18 (36 eyes) Mean + SD (range) 22.83 £ 1.49 (18.2-24.5)

SD = standard deviation; VA = visual acuity. Continuous variables are presented as mean + standard deviation (with median
and/or range where indicated); categorical variables as number (percentage). Denominators differ by parameter because not
all instruments could be applied to every child.

Table 2 B. Distribution of refractive error and B-scan findings

Refraction (per eye; 110 eyes assessed)

B-scan ultrasonography (per patient; 61 assessed)

Refractive category E(l:l (;s % Vitreous finding Pat(i:)nts %
Hyperopia (SE = +0.50 D) 57 51.8 No changes (attached retina) 22 36.1
Clinically significant (SE = +2.00 D) 26 23.6 Slight opacities 21 344
Myopia (SE < -0.50 D) 30 27.3 Moderate opacities 14.8
Moderate-to-high (SE < -3.00 D) 10 9.1 Filamentary opacities 8.2
Emmetropia 23 209 Marked vitreous destruction 4 6.6
Astigmatism = 1.00 D 25 22.7 Any vitreous change 39 63.9

SE = spherical equivalent. Refraction reported per eye; B-scan per patient.

Table 3. Corneal Scheimpflug tomography in 4 children (descriptive)

Pt Age Device Eye K-max (D) BAD-D Interpretation

oD 45.7 2.54 suspected subclinical ectasia
17 12 Pentacam -

(O] 45.7 0.70 borderline/normal

oD 46.7 2.45 suspected subclinical ectasia
21 14 Oculyzer

0S 46.5 4.45 early keratoconus

oD 104.3* 60.15* advanced KC (measurement limit)
35 15 Oculyzer

(ON] 721 18.40 advanced keratoconus

oD 51.9 2.22 stage 2-3 KC, post-CXL
81 14 Pentacam

(ON] 52.2 2.05 stage 2-3 KC, post-CXL

Pt = patient; OD = right eye; OS = left eye; D = dioptres; K-max = maximum keratometry; BAD-D = Belin/Ambrésio Enhanced
Ectasia Display final deviation value; KC = keratoconus; CXL = corneal crosslinking. *Right-eye values in patient 35 reflect the
limit of tomographic measurability in end-stage ectasia with probable corneal scarring and should be interpreted with caution.
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Table 4. Prevalence of ophthalmological findings in 61 chil-
dren with Down syndrome

Ocular finding n % (per patient)
Epicanthust 56 91.8
Refractive error (any) 45 73.8
Hyperopia 29 47.5
Astigmatism 14 23.0
Myopia 13 21.3
Brushfield spotst 44 721
Strabismus (any) 17 27.9
Lacrimal drainage pathology 1 18.0
Amblyopia 8 131
Cataract / pseudophakia 7 11.5
Blepharitis 7 1.5
Nystagmus 5 8.2
Retinal pathology 5 8.2
Conjunctivitis 4 6.6
No ocular pathology 4 6.6
Optic nerve anomaly 3 4.9
Dry eye 3 4.9
Keratoconus 3 4.9
Pseudostrabismus 2 3.3
Microphthalmos 1 1.6
Blepharophimosis 1 1.6

TEpicanthus and Brushfield spots were recorded in the clini-
cal diagnostic field rather than systematically graded; these
figures may underestimate their true frequency, which ap-
proaches universality in trisomy 21.

ectasia in the fellow eye (BAD-D 2.45). In one additional
child without keratoconus on routine examination, tomog-
raphy demonstrated a borderline-abnormal deviation value
in the right eye (BAD-D 2.54), interpreted as suspected
subclinical ectasia. Thus comprehensive tomography iden-
tified early or subclinical corneal ectasia not detected on
routine examination in two children.

Optical coherence tomography. OCT was obtained in 3
children across three devices and is reported descriptively.
In all three — including the 15-year-old with bilateral ad-
vanced keratoconus — macular architecture was structur-
ally normal (central subfield 191-306 um; macular vol-
ume 8.3—8.6 mm?; normal ETDRS sectors), indicating that
visual impairment in these children was attributable to
corneal and lenticular disease rather than to maculopathy.

Comparison with normative values. Mean cycloplegic
spherical equivalent (+0.20 + 2.76 D) showed a central
value comparable to published paediatric norms (+0.71
to +0.81 D) but a markedly wider dispersion (SD 2.76 vs
1.46-2.03 D), indicating greater refractive heterogeneity.
Mean IOP (14.4 £ 2.9 mmHg) and axial length (22.83 +
1.49 mm) fell within published paediatric reference rang-
es. Best-corrected visual acuity (0.51 = 0.30 logMAR) was

approximately fourfold higher (worse) than published age
norms, indicating a substantial functional deficit, although
this comparison is limited by the small measurable sub-
group.

Spectrum and prevalence of ocular pathology (Table
4). Multiple concurrent findings were present in the ma-
jority of children; only 4 (6.6%) had no detectable ocular
pathology. The most frequent findings were epicanthus
(91.8%), refractive error (73.8%), and Brushfield spots
(72.1%), followed by strabismus (27.9%), lacrimal drain-
age pathology (18.0%), amblyopia (13.1%), cataract or
pseudophakia (11.5%), and blepharitis (11.5%).

Retinal pathology (5/61, 8.2%) ranged from peripheral
retinal degeneration in three children — all with high myo-
pia — to a single infant with severe congenital retinopathy
comprising tractional retinal detachment, macular atrophy,
and proliferative vitreoretinopathy. Optic nerve anomalies
(3/61, 4.9%) comprised optic disc hypoplasia, partial optic
atrophy, and myelinated nerve fibres (one each).

Discussion

This cross-sectional study applied a structured, age-
and cognition-adapted comprehensive ophthalmological
protocol to children with Down syndrome in Uzbekistan
and confirmed a high burden and broad spectrum of ocular
abnormality: all but four children had at least one ocular
finding, and most had several concurrently. The predomi-
nance of refractive error, strabismus, and adnexal and
lacrimal pathology is concordant with prior cohorts and
systematic reviews, while the quantitative data — refrac-
tion, visual acuity, intraocular pressure, axial length, and
tomographic and OCT parameters — allow the degree of
functional and structural involvement to be characterised
rather than merely enumerated.

Refraction. In our cohort the mean cycloplegic spheri-
cal equivalent was +0.20 + 2.76 D (110 eyes). Published
normative data in healthy children give broadly compa-
rable central values but markedly lower dispersion: a
population-based feasibility study by Singh and coauthors
reported a mean cycloplegic spherical equivalent of +0.81
+ 1.46 D (range —5.88 to +5.75 D), and Panke and coau-
thors' study of 472 healthy participants of European ori-
gin aged 3-28 years using cyclopentolate 1% reported a
mean cycloplegic SE of 0.71 £ 2.03 D [15,16]. The near-
doubling of the standard deviation in our cohort (2.76 D
vs 1.46-2.03 D) and the far wider range (—8.62 to +7.25
D) indicate substantially greater refractive heterogeneity
in children with Down syndrome, with both high hypero-
pia and high myopia over-represented relative to typically
developing children. Because cycloplegia was achieved
with a tropicamide-based agent rather than cyclopentolate,
a small residual accommodation cannot be excluded; any
resulting effect would underestimate hyperopia, rendering
our refractive findings conservative..

Intraocular pressure. Mean IOP in our cohort was
14.4 £ 2.9 mmHg (122 eyes), with no eye exceeding 21
mmHg. This lies within published pediatric reference val-
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ues: a study of 215 children aged 415 years with normal
ophthalmological findings reported a mean IOP of 16.08 +
3.08 mmHg across 406 eyes, a large Iranian study of 9154
eyes in children aged 9-15 years reported a mean of 15.58
+ 2.83 mmHg, and an Austrian school-children cohort re-
ported means of 15.02 mmHg (SD 2.19) in boys and 14.44
mmHg (SD 2.01) in girls. Normal pediatric IOP is gener-
ally cited as ranging between 12 and 22 mmHg [17-20].
Our slightly lower mean is consistent with the younger age
structure of our cohort and with the use of transpalpebral
rather than applanation tonometry; importantly, no evi-
dence of ocular hypertension or glaucoma was found.

Axial length. Mean axial length was 22.83 = 1.49 mm
(36 eyes). This is closely comparable to published pediat-
ric values: 22.47 + 0.91 mm (range 20.62-25.82 mm) in a
population-based study and 22.87 £ 1.29 mm in a cohort of
187 children with a mean age of 5.6 years [21]. The greater
dispersion in our data reflects the inclusion of an infant
with bilateral microphthalmos (18.2—18.5 mm) alongside
adolescents with high myopia (up to 24.5 mm).

Visual acuity. Best-corrected visual acuity in the sub-
group in whom it could be measured (8 children, 16 eyes)
averaged 0.51 + 0.30 logMAR. For comparison, a pediat-
ric cohort with a mean age of 5.6 years reported a mean
BCVA of 0.12 £ 0.20 logMAR [21]. The approximately
fourfold higher logMAR value in our cohort indicates a
substantial deficit in corrected visual function, although
this comparison must be interpreted with caution given the
small measurable subgroup and the probable selection to-
ward older, more cooperative children.

Corneal findings. The corneal findings merit particular
emphasis. Keratoconus was confirmed in three children
(4.9%), all adolescents, consistent with the recognised
emergence of ectasia in the second decade; the low figure
relative to adult Down syndrome series reflects the young
age of this cohort rather than a discordant result. More
importantly, comprehensive Scheimpflug tomography de-
tected early or subclinical corneal ectasia in two further
children in whom routine examination had found no kera-
toconus. This directly supports the central rationale of the
study: a comprehensive protocol reveals corneal disease
at a stage when standard assessment does not, offering the
opportunity for earlier monitoring and timely crosslinking
— an argument reinforced by the one child already stabi-
lised after crosslinking. OCT, conversely, demonstrated
structurally normal maculae even in the child with end-
stage keratoconus, localising visual loss to the anterior
segment and illustrating the complementary diagnostic
value of structural imaging.

Limitations

Ophthalmological examination in children with Down
syndrome may be complicated by limited cooperation, at-
tention deficits, and behavioral characteristics, which can
affect the precision of certain functional tests — a limita-
tion widely acknowledged in this population. The study
was single-centre and descriptive, without an internally

recruited control group; quantitative comparisons were
therefore made against published age-specific normative
values, and findings should be regarded as hypothesis-gen-
erating. Quantitative visual acuity was obtainable in under
a quarter of children; cycloplegia relied on a tropicamide-
based agent, whose comparatively weaker effect may have
slightly underestimated hyperopia — an effect that is con-
servative with respect to our findings — reflecting national
paediatric safety practice.

Notwithstanding these challenges, the study contrib-
utes valuable data on the clinical and functional charac-
teristics of the visual system in children with Down syn-
drome and supports the necessity of a comprehensive,
individualized, and ethically adapted ophthalmological
approach. Also the study demonstrates that a standardised,
patient-adapted comprehensive protocol is feasible in a
population in whom examination is challenging, and that
it yields clinically meaningful quantitative and structural
information — most strikingly the detection of subclinical
corneal ectasia — that a basic examination would miss.

Conclusion

A structured, comprehensive, and age-adapted oph-
thalmological assessment protocol substantially improves
the detection of ocular pathology in children with Down
syndrome, including subclinical corneal ectasia detect-
able only on tomography. Children with Down syndrome
should undergo regular comprehensive ophthalmological
evaluation from early childhood, with particular attention
to refractive error, strabismus, amblyopia, and keratoco-
nus, and with adapted techniques for those with limited
cooperation.
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Saccade amplitudes and fixation durations measured during static and dynamic
fixation tasks in children with retinopathy of prematurity
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Pesrome

Mema. [lopieusmu po3nodin cakao 3a amniinmyooio
ma ¢hikcayiu 3a mpueanicmio Mijc n’simvma KiiHiYHUMU
epynamu dimetl 6e3 ma 3 pemuHoOnamiclo HeOOHOWEHUX Y
CMamudHoMy i OUHAMIYHOMY MeCmax ma OYiHUmMU 6Niue
BUKIIOYUEHHSL 3aNUCI8, NOG SI3AHUX 13 MOP2AHHSIM.

Mamepian ma memoou. [Ipoananizosano 3anucu pyxie
oyell dimeti 6—13 pokie n’smu epyn: OOHOWEHUX 3 eMe-
MPoniero, OOHOWEHUX 3 MIONIEI0, NEPedHacHo Hapoodice-
Hux 6e3 pemunonamii nedonowenux (PH), dimeil nicis
aasepuoi koazynayii 3 npueody PH ma dimeii nicisi camo-
sinbHo20 peepecy PH. 3anucu ompumano 3a 00nomozoro
EyeLink® 1000 Plus i3 wacmomoto 2000 ['y. /lani 011
ananizy caxkao oyau oocmynui y 119 oimeii y cmamuynomy
mecmi ma y 123 — y ounamiunomy; ons ixcayiu —y 113
ma 118 oimeu. Caxadu nodinsiiu 3a amniimyooro, Qixkca-
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yii' — 3a mpusanicmio. I pynu nopisniosanu 3 ypaxyeanHam
KiIbKOX 8UMIDIOBAHD 8 OOHIEL OumuHuy. AHaniz nogmopuu
RICAA GUKIIOYEHHS 3aNUCI8, NOG A3ANUX 13 MOPSAHHSM.

Pezynomamu. Y cmamuunomy mecmi 6UAG1EHO Midic-
2pynosi 8iomiHHOCmI uacmku cakao amniaimyoor 5—10°
(p=0,0028) ma >5° (p=0,0126). /Ina xnacy 5—10° nicra
nonpagxu Xoama oonouteni oimu 3 ememponicio (18,9 %)
8IOpi3HANUCA 610 Oimell nicisA camosiibHoeo peepecy PH
(6,8 %,; p=0,0032) ma 6i0 ooHoweHux Oimeii 3 Mionicto
(7,7 %, p=0,014). /Ina knacy >5° vacmxu cmanosunu 32,8
% y OoHoweHux Oimeti 3 ememponiero, 19,9 % nicaa na-
3epnoi koazynayii ma 18,8 % nicis camoginbrozo peepecy
PH; nicns nonpasxu Xonma s#coona napa epyn cmamuc-
MUYHO 3HAYYWO He i0pisHAnaca. BiominHocmell 4yacmku
cakao <1° ne susgneno (p=0,133). llicna suxnouenns 3a-
NUCIB, NOB8 A3AHUX I3 MOP2AHHAM, 3A2aNbHi GIOMIHHOCMI
ona kaacie 5—10°i >5° 36epieanucsa (p=0,0033 i p=0,030).
YV ounamiunomy mecmi eiominnocmeii Onsa cakad >5°
(p=0,701) ma xnacie mpusarocmi ¢ixcayiiu (p=0,060—
0,920) ne suseneno.

Bucnoexu. Y cmamuunomy mecmi Miscepynosi 6iomin-
HOCmi 8UABNEHO OJIA CAKAO OLNbWIOL aMnIimyou: 4acmra
cakad 5—10° y donouienux dimeti 3 ememponiero Oyna 8u-
woro, Hidxc y oimeti nicia camosinbHozo peepecy PH ma 6
Odonowenux oimeti 3 mionieio. J{ns caxao >5° 3aeanvha 6io-
MIHHICIb MidIC 2pynamu He niomeepodxCy8anacs 8 HCoOHil
napi niciis NONPAGKU HA MHONCUHHI NOPIeHANHA. Pe3ynb-
mamu nompedyoms nepeipKu 3 ypaxyeaHHsam GiKy ma ne
6CMANOBIOIOMb NPUUUHU YUX 0CODIUBOCTEN.

Kniouoei cnosa: pemunonamis HeOoHOwleHUX, CIMKIGKA,
atimpexep-mexHonoeis, pyxu ouetl, cakaou, Oimu, azepHa
Koazynayis, MIonis.
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Abstract

Purpose. TPurpose: To compare the distributions of sac-
cade amplitude and fixation duration measured during static
and dynamic fixation tasks across five clinical groups of chil-
dren with and without retinopathy of prematurity (ROP) and
to assess the effect of excluding blink-related records.

Methods. We analyzed eye movements in five groups of
children aged 6-13 years (full-term emmetropic children,
full-term myopic children, preterm children without ROP,
children after laser photocoagulation for ROP and children
after spontaneous regression of ROP). Eye movement records
were made using an EyeLink 1000 Plus® at 2000 Hz. Saccade
data were available for 119/123 children and fixation data for
113/118 in the static/dynamic fixation tasks. Comparisons ac-
counted for repeated measures in children and were repeated
after excluding blink-related records.

Results. In the static fixation task, there were between-
group differences in the proportions of saccades with an am-
plitude of 5-10° (p=0.0028) and >5° (p=0.0126). The pro-
portion of 5—10° saccades after Holm correction was higher
in full-term emmetropic children (18.9%) than in children
after spontaneous regression of ROP (6.8%, p=0.0032) and
in full-term myopic children (7.7%, p=0.014). For saccades

BeTtyn

VY IOCHiKeHHSX, MPOBEACHUX B OICCHKOMY PErioH,
OTHCaHO 3MiHM YacTOTH peTuHomarii HegoHomenux (PH)
[1] ra 3B’s130k pm3uky PH i morpedu B mikyBaHHi 3 TecTa-
LiHIM BiKOM 1 MacoI0 TiJla IpH HapomKeHHi [2]. ¥V miteit
TICIS JTa3epHOI KOAryJsIlil TaKoK BHBYAIN BIKOBI 3MIiHU
pedpakmii Ta moBKHHA OKa [3].

YV HEeZOHOUICHUX JiTel ONMMCaHO MEHII CTa0ITBHY (iK-
caIfifo Ta JOBIIHMI yac peakiii cakan [4, 5]. HocmimkeHHs
niteit micast PH 3a mormoMororo MikpomepuMeTpii gamm piz-
Hi pe3yasraT moao cradinmpHocTi (dikcarii [6, 7]. Bonu
BiJIPI3HSIINCS, 30KpeMa, CKIIaI0M TPYII IIOPiBHSHHS.

HagiTs minx gac ¢dikcarii HepyXoMoi MillIeHi OKO BHKO-
Hye npeiid, Tpemop i apibHi cakaaum [8]. Hpetid 1 mikpo-
cakaJW BIUTMBAIOTH HAa PO3pi3HEHHS ApiOHUX meraneif [9].
AMIutiTyna cakaam — e KyToBa BiICTaHb, Ha SIKy IIepe-
MimnyeTbes morsia. CepenHe 3HAYCHHS aMILTITYIN HE TI0-
Kasye, K 9acTO BUHHKAIOTH PYXH Pi3HOTO PO3Mipy: BOHO
MOJKE 3HIIKYBATHCS Yepe3 MEHIIY YacTKy BEJIMKUX CaKall.

VY nonepegHbOMY JOCTIPKEHI MU BUSBUIIM HIDKYY Ce-
PEIHIO aMIUTITYoy CakaJ y CTATHYHOMY TECTi B AiTeH Tmic-
JIS1 JTa3epHOT Koaryyusimii 3 mpuBoxy PH, HiX y HoHOIIEHUX
niTeit 3 emeTporieto. CTaTUCTHYHO 3HAYYIINX BiAMiIHHOC-
Tei MeIiaHHOT aMILTITYI! MIX IT"IThbMa TPyIIaMH HE BHSB-
neno [10]. Ile crioHykano MOpiBHATH YacTKA cakaa Pi3HOi
aAMILTITYIH.

CraTH4HUIA TECT XapaKTepH3y€e YTPHUMaHHS IMOIIISLY
Ha HEpyXOMii MillleHi, a AMHAMIYHUN — 3aBHaHHS 3 TIO-
CIIiTOBHOIO 3MIHOIO 11 TIONOKeHHA. MOpraHHsS Ta BTpPaTH
CHTHAJTy MOXKYTb BIUIMBATH Ha OOM(Ba BUMIPIOBaHHS.

Meta po60oTH — TTIOPIBHATH PO3MOILI CaKag 3a aMILTi-
TyIO¥0 Ta (iKcamiif 3a TPUBATICTIO MiXK IT’IThbMa KITIHITHH-
MU TpyIIaMH AiTeil 6e3 Ta 3 peTHHOMATIEI0 HEJOHOIICHIX

with amplitude of >5°, proportions were 32.8% in full-term
emmetropic children, 19.9% after laser photocoagulation
and 18.8% after spontaneous regression of ROP; no pair-
wise comparison remained significant after Holm correction.
No difference occurred for <I1° (p=0.133). After excluding
blink-related records, overall differences in the proportions
of saccades with an amplitude of 5—10° and >5° persisted
(p=0.0033 and p=0.030). In the dynamic fixation task, no sig-
nificant differences occurred for the proportions of saccades
with an amplitude of >5° (p=0.701) or fixation duration cat-
egories (p=0.060-0.920).

Conclusion. In the static fixation task, between-group
differences involved larger saccades and the proportion of
5—10° saccades was higher in full-term emmetropic children
than in children after spontaneous regression of ROP and in
full-term myopic children. For the proportion of saccades
>5°, the overall between-group difference was not confirmed
in any pair after correction for multiple comparisons. The re-
sults need to be adjusted for age; these findings do not estab-
lish underlying mechanisms.

Keywords: retinopathy of prematurity, retina, eye tracking
technology, eye movements, saccades, children, laser
photocoagulation, myopia.

y CTaTUYHOMY i TMHAMIYHOMY TECTaX Ta OLIHUTH BIUIUB
BUKITIOUCHHS 3aITUCIB, TTOB’A3aHUX 13 MOPTaHHSM.

Marepian Ta metoam

OZHOLIGHTPOBE CHOCTEPEKHE AOCHIIKEHHS 3 TpO-
CIIEKTHBHUAM 300poM maHuX mpoBeneHo B JIY «lHCcTHTYT
OYHHX XBOpOO 1 TkaHWHHOI Tepamii iM. B. I1. ®imaToBa
HAMH Vxpaian». [IpoananizoBaHo 3amucu pyXiB oueit
nitei Bikom 6—13 poxiB. KigbKiCTh YIaCHUKIB, JaHi SKUX
Oy MPUAATHUMH JUTSL KOXKHOTO BHIY aHalli3y, HABEAEHO B
pe3ynbTarax i TaOIuIIX.

YYacHUKIB PO3MOOUIMIA HAa II'SATh TPYH: JTOHOIIEHI
ITH 3 eMeTpomiuHo pedpakiiiero 6e3 odraapmonoriv-
Hux nopymeHs (EMET); moHomIeHi IiTH 3 MiOMi€ro Jier-
KOTO 200 CepenHBOro CTYIeHS 0e3 CYIyTHbOI 0PTaIbMO-
naronorii (MIOII); nepemgacHo HapomkeHi aitu 6e3 PH
(HH); miTur micms ma3epHOi Koarymsiii aBacKyISIpHIX 30H
citkiBku 3 npuBony PH (PHJIK); mepemuacHo Hapomxe-
Hi JiTH micns camoBimbHOTO perpecy PH 0e3 mikyBaHHS
(PHPEI'P). L1i mo3Ha4YeHHST BUKOPUCTAHO B TAOIHUIISIX.

Kpurepismu BiroueHHss Oynmu Bik 6—13 pokiB, Bif-
MOBITHICTh KPHUTEPIsIM OAHI€T 3 I'SITH KIIHIYHUX TPYII,
371aTHICTH 3PO3YMITH 1 BUKOHATH 30pOBE 3aBJaHHS Ta Ha-
SIBHICTh TTHCHMOBOI iH(pOpMOBaHOI 3rogn 6aThKIB abo 3a-
KOHHUX TpEACTaBHUKIB. KpuTepisMu BHKITIOUECHHS OyIu
TOCTpi 3aXBOPIOBAHHS OKa, BUPAKEHUH HicTarMm abo iHIIi
CTaHM, II[0 YHEMOXKITHBITIOBAIN CTA01IFHY PEECTPAIIIfO TI0-
ISy, HEBPOJIOTIUHI YU KOTHITHBHI TIOPYIIEHHS, SIKi ITepe-
IIKO/KAJI BUKOHAHHIO IHCTPYKIIil, HEMOXKIHUBICTD TIPO-
HTH KamiOpyBaHHS Ta HETOCTATHS SAKICTh aUTPEKiHTOBOTO
3ammncy.
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JocnimKkeH s TPoBeIeHO BiaNMoBiqHO 10 [enbciHchKol
nexmaparii. [Iporokon cxsamerno KomiteTtom 3 GioeTuku
AV «lHCcTHTYT OYHMX XBOPOO i TKAaHUHHOI Teparii iM. B.
I1. ®imaroBa HAMH Vxpaiam» (Ne 1 Bim 18.10.2023).
Barpku abo 3akOHHI TIpeACTaBHUKH HAIAIHA MUCHMOBY iH-
¢dopmoBany 3roxy. [lepen aHamizoMm gaHi y9acHHUKIB OyIto
3HEOCOOJICHO.

Pyxu oueit peectpyBanu aritpekepom EyeLink® 1000
Plus (SR Research Ltd., Kanama) 3 gactororo 2000 I't.
TonoBy nutwHM cTabimi3yBanmu MiAOOPIAHUKOM i1 71000-
BuM (pikcatropom. I[lepex KokHOIO TIPOOOIO0 BUKOHYBAIH
JIeB’ATHTOYKOBE KaliOpyBaHHS 3 IEPEBIPKOI0 TOYHOCTI.
OCBIT/ICHHS, SICKPaBICTh 1 KOHTPACT MIIIeHi, BiICTAHb 0
MOHITOpa Ta HOTO ITOI0KESHHS Oy OJHAKOBUMH JIJIS BCIX
YYIaCHUKIB.

VY cTarn4HOMY TeCTi y4acHHK MpoTaroM 10 cexyHzm
YTPUMYBaB IO HA HEPYXOMIH KpyTIIiii MillleHi B I[EH-
Tpi MOHITOpa Ha HEUTpadbHOMY (OHI. Y ITUHAMITHOMY
TECTI MIllIeHb TOCTIIOBHO MOJaBali B IIEHTPI, IIPaBOPY,
JBOPYY, Yyropi Ta BHU3Y Ha KyTOBiil Bigctani 12,5° Bin
LEHTPATBHOI MO3MIII{, IO 5 CeKyH]] Ha TIO3HUIIIIO.

®ikcarmii Ta cakaay BH3HAYAIH BOYTOBAHUM alTOPHUT-
MoMm EyeLink. I3 mporpamu Data Viewer excropryBaiu
aMILTITYTy KOKHOI Cakai Ta TPUBAIICTh KOXKHOI (pikcartii.
AwmrutiTyna B ekciopti Oyia mogana 3 kpokom 0,01°. [lami
naHi ompanpoByBanu Ha BeOmardopmi IONDS (https://
ionds.app/, anroput™ v2), IpU3HAYEHIH I aBTOMATH30-
BaHOTO aHaNi3y (ikcariii i cakaz. [Imardopma posmomimns-
Jla cakaJW 3a aMIUNTYHOI0, a (ikcarlii — 3a TPHUBAJICTIO,
BHKOPHCTOBYIOUHM Halepe/ YCTaHOBICHI MeXi, OTHAKOBI
JUTS BCiX ydacHHKIB. JI7I KOKHOI JTUTHHU BOHA PO3paxo-
ByBajia KUTBKICTB 1 4acTKy (hikcalliii Ta cakajq y BiAIIOBiz-
HUX KJIacax.

Cakaay TORUTIIN Ha TI'STh KJIACiB 3a aMIUIITYIOIO:
<1°, 1-2°, 2-5°, 5-10° 1 >10°. Y npoMy aHami3i cakamu
<1° yMOBHO Ha3UBaJK MiKpocakagamu. Buninenus dikca-
i 1 cakaj Ta X KUTBKICTB 3aJIeXKaTh BiJl aTOPUTMY i Ha-
mamtyBasb [11, 12]. @ikcarii HOAIIIIN Ha KJIACH 32 TPH-
BasticTio: <100, 100-200, 200-400, 400—600 i >600 Mmc.

3a mo3Haukamu Eyelink Bu3Hawanmm cakamu, Mix 4dac
SIKUX PEECTPYBAJOCS MOpPTaHHS, Ta (Qikcamii, OIS SKUX
mporpama no3Hadana MopraHHs. CIioyaTky aHali3yBalld
BCI 3aIKCH, IO BiINOBigaIN KpUTepisM BKitodeHHs. [1o-
TiM aHaJi3 MOBTOPIOBAJH IIICIIA BUKIIOYCHHS 3aIHCIB i3
LIUMH TTO3HAYKaMH. Tak mepeBipsun, HACKIIbKH MOPTaHHS
MOIVIO BIUIMHYTH Ha OTPHMaHi OKa3HHUKH.

[lepen aHami3oM TepeBIpsUTH BiIMOBITHICTD 3amCiB
MIePEeTiKy YIaCHUKIB 1 BIICYTHICTh AyOImiKaTiB. 3auimang
JIUIIIE 3aMMCH YYACHUKIB JOCHiKyBaHOi BHOipKku. Cakaan
0e3 3Ha4YCHHS aMILTITYIH BUKITIOYand. Takok MOpiBHIOBA-
JIU TPUBAJICTB TOCTYITHOTO 3AITUCY MK TPYIIAMH 32 YaCOM
OCTaHHBOI (iKcalii; CTATUCTHYHO 3HAYYIINX BiIMIiHHOC-
teit He BusaBieHO (p=0,390 y cratmunomy ta p=0,899 y
TUHAMIYHOMY TECTi).

CrarucTHYHUN aHAJTI3

Jnis KoxkHOT TPyIH OOYHCITIOBAINA YACTKy cakan abo
(ikcariif MeBHOTO KJacy BiJ 3araybHOi KiTBKOCTI BifIIO-

BIHUX 3amucCiB y Iii rpymi. Hanpukian, gacTky cakan
>5° BHM3HauaNH AK X KUTBKICTh, MOJUICHY Ha 3aralbHy
KUTBKICTh cakay rpymd. Lle gacTka BCiX cakam Tpymu —
BHECOK JWTHHH 3 OUIBIIOI KIBKICTIO 3apeecTPOBAHHUX
pyxiB OyB BaroMimmmm.

{06 BpaxyBaTu KiTbka BUMIipIOBAaHb B OJHI€I IUTHHH,
CTaTUCTHYHI MPOICAyPH BUKOHYBAJIHN Ha PiBHI yJaCHHKA.
st 95% nosipunx inTepsanis (/1) 6araropasoso Gpopmy-
BaJIM BUOIPKU 3 YYACHUKIB KOXKHOI TPYIH 3 MOXITUBICTIO
TTOBTOPHOTO BHOOPY Ti€l caMol TUTHHHM (KJIacTepHUH OyT-
crper, 10 000 moBTopiB). Yci 1i 3amrcH BKITFOYATIH Pa30M.
JInst TOpIBHSIHHS TPYT BUMAAKOBO MEPECTABIIUIN HaJICK-
HICTh yJaCHHKIB 70 rpyn (mepectanoBHuiA Tect, 100 000
moBTopiB). [lomapHi MOPiBHAHHS BUKOHYBAJIH THM CaMUM
metonoM i3 50 000 moBTOpiB i MompaBkoto Xonma Ha 10
TOPIBHSHB.

IloxasHukyn [0 Ta IMCHS BUKIIOYEHHS 3allHCIB,
OB’ sSI3aHUX 13 MOPTaHHSM, ITOPIBHIOBAIN B THX CAMHX [li-
Tl 3a JOMOMOTOI0 KpUTepis BimkokcoHa A 3B’S3aHUX
BHOiIpoK. AHami3 BUKOHaHO B Python i3 BHKOpHCTaHHSIM
pandas, NumPy Ta SciPy. Yci kputepii nBocTopoHHi; pi-
BeHb 3HauymocTi p<0,05. [TouarkoBe 3HAUCHHS TeHEPATO-
pa BUIIAAKOBHUX YHCEIN OyT0 (PiKCOBAaHHM.

Pe3ynbratn

IIpoanamnizoBano 1 504 ¢ikcamii Ta 1 552 cakamgm cra-
TuaHOTO Tecty 1 3 078 dikcamiii Ta 3 190 cakax quHAMIY-
Horo (pa3oM 4 582 ¢ikcarii Ta 4 742 cakanm). Meniana Ha
mutuHy — 13 ¢ikcariii i 12 cakag y cTaTHIHOMY TecCTi Ta
25 dikcariii i 25 cakan y THHAMITHOMY.

VY crarmgrOoMy TecTi ¢ikcarii Oymu moctymHi y 113 31
126 miteit, cakanu —y 119. YV quHamivHOMY TecTi (ikcarii
nmpoananizoBano y 118 3i 123 miteit, cakamm — y Beix 123.
UncenbHICTh KOKHOI TPYIH Ta KITBKICTh 3aIICiB HaBEe-
HO B Ta0. 112.

MeniaHa iHOMBITyaTbHOI YaCTKH 3aIKCIB 13 TO3HAUKA-
MU MopranHs ctaHoBuia 30,8% mns dikcartiit i 16,7% mns
cakaj y cratnaHoMy Tecti Ta 17,2% 1 9,4% — y nunamiu-
HOMy. YacTkm Bif ycix 3amuciB rpymu (mopsmokx: EMET,
MIOII, HH, PHJIK, PHPEI'P) mnst crarmunux Qikcamiit
crarnoBu 36,1; 35,7; 34,2; 39,5; 35,8% (p=0,957), mns
cakax — 23,8; 19,5; 20,3; 23,6; 22,2% (p=0,856). Y nuna-
MIYHOMY TeCTi — BiTnoBigHO 26,5; 17,9; 18,9; 25,7; 17,2%
(p=0,126) Ta 15,6; 10,3; 10,9; 13,2; 11,2% (p=0,322). 3Ha-
YYIIIX MDKTPYITOBHUX BiIMIHHOCTEH HE BUSBIICHO.

ITicst BUKIIFOUEHHS MO3HAYEHHMX 3aIIKMCIB 3B’ 130K aMIl-
JITYOH cakan i3 MKOBOO MBUAKICTIO [ 13] mocuiroBaBes: p
3poctas i3 0,612 mo 0,923 y crarmaromy Tecti Ta 3 0,766
mo 0,929 y muramivHOMYy (yci p<0,001). dns 3ammciB i3
MMO3HAYKaMU MOPTaHHS Ta 0¢3 HUX MEeiaH! MiKOBOT IITBH/I-
kocti cranoBmwiH 760 1 93 rpan/c y cratTmaHOMY TecTi, 699
i 128 rpag/c y nuHaAMivHOMY; TPUBAJIOCTI cakaJ — Bimo-
BigHO 208 i 22 ™mc, 212 1 26 mc. IIBunkicts >1000 rpamn/c
mamu 23,4% 1 18,1% mo3nadennx 3amucis ta 0,1% pemtu
B 000X TecTax.

Po3noxin cakaj 3a aMIUTITYIOIO HaBeIeHO B TaOI. 1.
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Tabnuusa 1. Posnogin cakag 3a amnnitygoto. Yactka, % [95 % Al].

CTtaTnyHuM TecTt

Knac, ° EMET Mion HH PHIK PHPEIP p
n/N 17 1238 211235 33/431 23/312 251324 -
<1 38,7 55,3 41,5 49,7 457 0133

[30,7;46,8] [46,3;64,3] [33,7;49,5] [41,3;58,8] [36,4;54,8] ’
1-2 14,7 14,0 16,5 16,7 21,3 0247
[10,2:19,8] [9,6:18,9] [12,8:20,2] [12,7:20,4] [16,2:26,8] :
13,9 11,1 13,7 13,8 14,2
25 [8.4;19,3] [6,5;15,] [9,2:18,9] [9,5;18,4] [8,5:20,4] 0.951
18,9 7,7 13,9 12,8 6,8
510 [13,7:24,4] [4,3;10,9] [9,7;18.4] [8,5:17,6] [3,7:9,9] 0,0028
13,9 11,9 14,4 7,0 12,0
>10 [8.1:20,3] [6.8:17.7] [9.9:18,9] 3.5:10,4] [7.0:17.1] 0,251
=5 32,8 19,6 28,3 19,9 18,8 00126
(cyma) [25,5:40,6] [13,2:26,1] [22,2:34,0] [14,1:25.4] [12,5:25,0] '

nap Hemae.

Micna nonpasku Xonma ans 5-10° 3nadvywi napu EMET-PHPETP (p=0,0032) ta EMET-MIOI (p=0,014); ansa 25° 3HavyLymx

OnHamiuyHui TecT

Knac, ° EMET Mion HH PHIIK PHPEIP p
n/N 19/483 23 /453 34 /912 23 /687 24 | 644 -
<1 38,3 36,0 35,5 33,6 34,9 0926
[31,5;43,4] [29,6;42,3] [31,3;39,9] [24,9;42,2] [28,6;41,4] ’
1-2 16,1 19,0 17,3 19,8 20,0 0464
[13,3;18,8] [15,3:22,5] [14,6:20,1] [16,8:23,0] [16,2:23,8] '
14,3 12,1 13,1 17,2 14,1
2-5 [11,2;17,7] [8,2;16,9] [11,0;15,3] [13,7;20,8] [10,6;17,3] 0,285
8.1 53 92 96 8.8
5-10 [4,512,2] [2,9:8,0] [7,4,11,3] [5,8;14,0] [5,2:12,9] 0,545
>10 23,2 27,6 249 19,8 221 0050
[20,3:26,1] [24,5:30,9] [22,2:27.8] [16,5:23,6] [18,2:26,3] '
=5 31,3 32,9 341 294 30,9 0701
(cyma) [26,5:36,4] [30,4:35,7] [30,5;37,8] [23,8:35,4] [24,8:37,6] '

MpumiTku: n — kinbkicTb aiten; N — kinbkicTe cakag; [l — posipunii iHTepean. Yactku obumcneHo Big ycix cakag rpynu o BU-
KMKOYEHHS 3anuciB i3 NO3Ha4YKaMn MOPraHHs; p — 3aranbHe NOPIBHAHHSA M'STW rpyn.

EMET — pgoHoweHi aitn 3 emetponieto; MIOI — goHoLueHi aitv 3 mionieto; HH — nepeayacHo HapomkeHi aitn 6e3 PH; PHITK
— AiTv nicns nasepHoi koarynauii 3 npusogy PH; PHPEIP — gitn nicnsi camoBinbHoro perpecy PH 6e3 nikyBaHHs; PH — pe-

TMHOMATIA HEOOHOLLEHUX.

VY crarmyHOMy TecTi yacTka cakaja <l° craHoBHIA
Bin 38,7% y rpyni EMET no 55,3% y MIOII; 3nauymmx
MDKTPYIOBUX BiIMiHHOCTEH He BusiBieHo (p=0,133). dus
kmaciB 1-2°, 2-5° i >10° ignosinHi p ctaHoBwn 0,247,
0,95110,251.

Jns cakanx 5—10° 3aramsre p=0,0028. Ix wactka cra-
nosmia 18,9% y rpyni EMET, 12,8% y PHJIK i 6,8% y
PHPETP; 95% /11 naBeneno B Tadm. 1. Pisuung EMET—
PHPEI'P nopiBHioBaa 12,1  BiJICOTKOBOTO MYHKTY
(p=0,0003; micns mompaBku Xomma — 0,0032), EMET—
MIOIT — 11,3 BigcorkoBoro myHkry (p=0,0016; micms

nonpasku — 0,014). Ins EMET-PHJIK ckopuroBane
p=0,100.

JlonatkoBo 00’eiHANN CaKaau aMILTITYI00 >5° (Tabi.
1). Ix wacTku cranoBummn 32,8% y rpymi EMET, 28,3% y
HH, 19,9% y PHIIK, 19,6% y MIOII ra 18,8% y PHPEI'P
(3aranpae p=0,0126). Pisauns EMET-PHPEI'P cranoBu-
na 14,0 BixcorkoBoro nyHkry (p=0,0091), EMET-PHJIK
- 12,9 (p=0,0107). ITicns nonpaBku Xoama Ha 10 mopis-
HSIHB JKOJIHA TIapa He gocsinia piHs p<0,05.

VY nuHamiuHOMY TecTi ans kimacy >5° p=0,701, mis
okpemux knaciB — 0,050-0,926. HaiiHmkuye p oTpuMaHo
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Tabnuusa 2. Posnoain gikcauin 3a Tpusanictio. Yactka, % [95 % [Al].

CtaTuyHum TecTt

Knac, mc EMET mion HH PHIK PHPETP p
n/N 15/ 205 20/252 34/ 468 22/314 221265 -
<100 [2,15;,180,8] [5,1?2:2,7] [ ,32421,7] [4,58;'163,0] [2,8}8,2] 0,050

100-200 [10,1863'261 9l [8,513;52'2,01 [16,290;‘212,9] [13,157;'220,7] [14,128;'293,4] 0,597

200-400 [22,302;2121 8] [18,286;564,4] [25,391;505,9] [16,2;520,9] [18,26??‘288,7] 0,334

400-600 [5,0%’133,8] [7,;;1{ 2,3] [9,;?1';,7] [8,113?1,;,6] [7,;?1'?1,7] 0,695
> 600 31 ,32622112,5] [26,322;'319,3] [26,332;'308,7] [29?5?221,5] [34?130;2147,8] 0,443

OuHaMivyHuM TecT

Knac, mc EMET mion HH PHIK PHPETP p
n/N 181476 23476 33/921 23/670 21/535 -
<100 [6,;;01'471,7] [4,77;'181 4] [6,4%’102,1] [6,69;’122,6] [4,;'142,7] 0,883

100-200 [20,203;’277,4] [18,211;’295,5] [19,282;’275,3] [20,274;’227,8] [19,213;’226,7] 0,920

200-400 [19,23??278,5] [16,272;,217,9] [22,275;’237,8] [21,214;’288,3] [16,15?’2%,9] 0.271

400-600 [7,09;'172,4] [7,0?'193,01 [8,{13;11'2,81 [10,17??105,3] [9,1;21’5,1] 0,461
> 600 [27,382;’?]7,6] [33?88;2153,4] [28?01;,375,6] [24,248;583,8] [31?66;2152,5] 0,060

MpumiTku: N — KinbkicTb Aiten; N — kinbkicTb ikcauin; [ — nosipunit iHTepsan. YacTku ob4mcneHo Bif ycix dikcauin rpynu oo
BWKITHOYEHHS 3aMNKWCiB i3 MO3Ha4YKaMn MOpraHHs; p — 3aranbHe NMOPIBHAHHS M'ATW rpyn.

EMET — pgoHolueHi it 3 emetponieto; MIOIN — goHoweHi gitn 3 mionieto; HH — nepegyacHo HapomxkeHi Aitn 6e3 PH; PHJIK
— [iTn nicns nasepHoi koarynsuii 3 npusoay PH; PHPEIP — pitn nicns camosinbHoro perpecy PH 6e3 nikyBaHHs; PH — peTu-

HoMaTis HE4OHOLLEHNX.

s cakan >10°: ix yactka cranoBuia 27,6% y MIOII Ta
19,8% y PHJIK (nmonapue p=0,0052; micist monpasku XoJ1-
Ma — 0,052). /liana3on gactok cakan <1° y rpymax craHo-
BuB 34-38% npotu 39-55% y crarnuHOMY TeEcTi, a cakaz
>10° — 20-28% npotn 7-14%. Lle ommcose 3icTaBiIeHHS
PI3HUX 3aBIaHb.

Just TpuBanocTi dikcaniii craruaHoro tecty (Tadn. 2)
Mbkrpynosi p cranoswm 0,050-0,695; HaitHmkde — st
kiacy <100 mc.

VY AuHAMIYHOMY TeCTi 3HAUYIIUX BiIMIHHOCTEH 32 KJla-
camu TpuBasocTi Qikcaniii He BusiBieHo (p=0,060-0,920).
Yactka ¢ikcaniii >600 mc cranosmna 38,5% y MIOII
(95% M1 33,8-43,4) Ta 28,8-36,5% B iHmHX rpymnax. 3a-
rameHe p=0,000; pizauns MIOII-PHJIK cranoBmma 9,6
BiZicoTkoBorO IMyHKTY (p=0,011 Oe3 monpaskn). Lle nonar-
KOBE TIOPIBHSIHHS, sIKe O€3 MONPaBKM Ha MHOXHHHICT HE
MATBEP/KYE MDKIPYTOBOI BIIMIHHOCTI.

Ha puc. 1 HaBeneHo MeniaHu iHIUBITyaIbHUX BiTHOC-
HUX 3MiH ITiCJISl BUKJITIOYEHHsI TO3HaYeHUX 3anuciB. [likoBa

MIBUJIKICTH cakaj 3MeHmryBanacs Ha 40,9% y craTmdHo-
My Ta Ha 16,9% y auHaMidYHOMY TecTi, yacToTa (ikcarii
—na 30,8% i1 17,2%, uacrora cakan — Ha 16,7% 1 9,4%
(yci p<0,001). MemiaHna 3MiH CepeIHBOI aMILTITYIH CaKa]
cranoBmna 0,0% B obox Tecrax (p=0,89 i p=0,25). s
cepenHboi TpuBasocTi (ikcamiii Bona craHoswia 0,0%
y crarnynomy Tecti (p=0,86) Ta +2,5% y nuHamMigHOMY
(p<0,001).

[Ticyist BUKITIOUEHHS 3aITMCIB 13 O3HAYKAMU MOPTaHHS
YacTKH cakajg >5° y craTUYHOMY TecTi cTaHoBmim 32,4;
20,0; 29.8; 18.8; 19,8% y nopsaxy EMET, MIOII, HH,
PHIJIK, PHPEI'P (p=0,030). Hdast caxaxg 5-10° Binxmo-
BigHI wacTku mopiBHroBaym 19,8; 6,8; 15,5; 12,1; 7,5%
(p=0,0033). HaiiBumii yactku 36epiranucst 8 EMET, mpo-
TE MOBHUM MOPSJOK TpyI 3MiHuBCs. s cakan <1° 3Ha-
YyImuX BiAMIHHOCTEH He BusBieHO (p=0,104).

3a TouYeproBoro BWIYYEHHs JiTell 3arajibHe p 3aJu-
manocs <0,05 y 100% nepesipok: 0,001-0,006 st cakan
5-10° Ta 0,005-0,031 mst cakam >5°.
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® CraTUyHUH TeCT

0O [unHamiuHuii TecT

3mina, % p

TTikoBa BH/KiCTh L -40,9 <0,001
caxa 0 -169  <0,001
YacroTa dikcartii g -30,8 <0,001
O———— -17,2 <0,001
YacroTa cakag &—— -16,7 <0,001
O0—— -9,4 <0,001

Cepe/iHst aMIUTiTY I E 0,0 0,89

cakaf 0,0 0,25

Cepe[Hst TPUBAJTICTh L4 0,0 0,86
dikcaniit O +2,5  <0,001

=50 -40 -30 =20 -10 0 10

BigHocHa 3miHa rokasHuka, %

Puc. 1. 3miHa nokasHWKiB MiCNA BUKIOYEHHS 3anMuUCiB, NOB’A3aHMX i3 MOPraHHAM, Yy CTaTU4HOMY Ta AUMHAMIYHOMY TecTax.
HaBepeHo megiaHu iHAMBIAYyanbHUX BiAHOCHUX 3MiH, ob4mcneHux gk 100 x (3Ha4YeHHs Micns BUKMIOYEHHSA — 3HAYEHHS 40 BU-
KMYEHHS) / 3HaYEHHs1 40 BUKMHOYEHHS. Big’emHi 3HauyeHHs BiANOBiAalOTb 3MEHLUEHHIO Noka3Huka. Kona — ctaTuyHum TecT,
KBagpatu — AMHamivHWIM TecT. [paBopyy yKkasaHo BENMYMHY 3MiHW Ta p 3a KpuTepiem BinkokcoHa ans 3e’s3aHux BMGIpok.

Ha noBwni#t Bubipui (n=119) p cranosuno 0,0028 mus
cakan 5-10° ta 0,0126 mus >5°. 3a mopora IoHaMeH-
me 10 cakax (n=83) — 0,003 1 0,028, 3a mopory 15 cakag
(n=40) — 0,147 1 0,272. Btpara 3Ha9yniocti Moxxe OyTu
OB’ s13aHa 31 3MEHIIICHHAM BUOIpKU a00 3MIHOIO ii CKIIamy.
Jlitst >5° po3paxyHOK y* 6e3 ypaxyBaHHS TOBTOPHHUX BHUMi-
proBanb naB p=0,00006; 11e TuIIIe TOPIBHSAHHS 3 OCHOBHUM
aHai3oM Ha piBHI yyacHuka (p=0,0126).

O6roBopeHHs

VY cratmyHOMY TECTi MIKTPYNOBI BiAMIHHOCTI BHUSB-
JIEHO Ui cakaja Oumbmioi amrutitynu. Yactkm cakag <1°,
1-2° Ta 2—5° cTaTUCTHYHO 3HAYYIIO HE BiapizHsaIucs. Lle
YTOUHIOE OTHC PO3MOAITY PyXiB, ONHAK HE JOBOAMUTH OJI-
HaKOBOCTI (hyHKIi (hikcarii B ycix Tpymax.

st xknmacy 5—10° micist monpaBKy Ha MHOKHHHI TTOPiB-
HAHHS 3Ha9ymuMu Oyau Binminaocti EMET Bix PHPETP
i MIOII. Tomy meit pe3ynpraT He MOKHA BBAaYKATH CIICIIU-
¢bivaum st giteit i3 PH. O6’ennannii xnac >5° npoana-
J30BaHO OAATKOBO: 3arajibHa MDKTPYIOBA BiIMIHHICTBH
30epiranacs, MpoTe >KOJIHA OKpeMa Tapa TiCJIs MOMPaBKH
XonMa He JocArIa piBHA 3HaTyImocTi. OOuaBa pe3ynbTaTu
CIIIJT PO3MIIS/IATH 3 ypaxXyBaHHSIM [HX OOMEXKEHb, a He sIK
JIOKa3 OKPEMOTO HACTIIKY JIa3ePHOTO JTIKyBaHHS.

3a TaHUMU MIKpOTIEpUMETDIi, pe3ybTaTH 10CTIIKEHb
miteit micist PH pisusateest. Ozen Tunay ta Idil He BusiBrm
BIIMIHHOCTEH CTaOLIbHOCTI (pikcarii M’k HEOHOIIICHUMHU
niteMu 6e3 PH, micns i perpecy Ta micias ma3epHoro JiKy-
BauHst [6]. Unlu Ta CriBaBT. BUSIBIIM MIKIPYITOBI BiAMIiH-
HOCTI cTabimpbHOCTI (ikcallii Ta YacTilry eKCIEeHTPHIHY
(ikcariro micisl JTa3epHOTO JIKYBaHHS, 1XHE TOPIBHSHHS
BKJTFOYANIO JoHOmeHuX gitei [7]. 1li mokasHuku Oesro-
CePEeIHbO XapaKTePU3yIOTh (DIKCAIiF0, TOI SIK HAI aHAi3
OTIMCYE YaCTKU CaKaJl pPi3HOI aMILTITY/IH.

VY mocmimxerni Romero-Sanz Ta cIiBaBT. y HEOHOIIIE-
HUX JiTeil (ikcarrist Oyiia MEeHII CTablIbHOIO, a 9ac peaKiii
cakaJl — IOBIIMM, HiXK y noHomeHuX [4]. [ToxiOHi BigmiH-
HOCTI OIMCAHO B OararoleHTpoBoMy fociimkenHi Vilella
Ta cmiBaBT. [5]. [IpoTe 11i poOOTH CTOCYIOTHCSI HEAOHOIIIEe-
HOCTI 3arajioM i He MOSICHIOIOTh TPUYUHY MEHIIO] YaCTKH
BEJIMKUX CaKaJl y HAIHMX IPyMax.

Cakanu pi3HOT aMILTITYIH OepyTh y4acTh y 3MiHi MMO-
nokeHHs norsiay [8, 9]. MeHia gacTka BETMKHX Cakaj
IiJ] 9ac CTAaTUYHOTO TECTy MOXE MaTh Pi3Hi MOSCHEHHS.
3o0kpeMa, AUTHHA MOTJIA Piflie MOTpeOyBaTH MOBEPHEHHS
OISy A0 MilleHi abo iHaKile BUKOHYBATH TaKi PyXH.
VY wiii poOOTi HE BUMIPIOBAJIM MMOBUIBHUI Apeiid 1 HE BU-
3HaYaJId, Y4 KO)KHA cakaa HaOJvKaa monIsi 10 MIIIeH].
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Tomy 3a caMHM PO3IMO/IIIOM aMIUTITY/] HEMOXKJIMBO BCTa-
HOBUTH MIPUYMHY BiIMIHHOCTEH a0 Ha3BaTH iX MOPYIICH-
HSIM KOPUT'YBaJIbHUX PYXIB.

VY nuHaMidHOMY TecTi I 00’€QHAaHOro Kiacy >5°
MDKIPYNOBUX BiJIMIHHOCTEW He BHsBIEHO. [Ipore weii
pe3yiabrar He JOBOAWTH TOBHOTO 30EpE)KEHHS MEXaHi3-
MiB BUKOHaHHs cakaj. CtaruuHe W JUHaMIiuHE 3aBIaHHs
BIJIPI3HSIOTHCSI YMOBAaMH PEECTpAILLil, @ iXHI pe3yyibTaru B
1iit po0OoTi aHai3zyBayiu okpemo. J[isi BHCHOBKY, 1110 BUSIB-
JIeHa OCOOJIMBICTh NPUTAMaHHA JIMILE CTATHYHOMY TECTY,
moTpiOHe Oe3MmocepeiHe CTATUCTUYHE MOPIBHSAHHS JBOX
3aB/iaHb 3 ypaxyBaHHSIM MOBTOPHHX BHUMIDIOBaHb Y THX
camHuXx JTeH.

CrabunpHicTh (ikcamii Ta yac peakuii cakaJ 3MiHO-
10Thes 3 BikoM [14]. Bik y Hamomy aHaiizi He BpaxoBy-
BaJIM, TOMY HOTO BHECOK Y MDKIPYIOBI BiMIHHOCTI 3a-
JUIaeTbess HeBiioMuM. Kpim Toro, y wactii BCix pyxiB
Ipynu OUIbIly Bary MarOTh JITH 3 OIIBLIOK KUIBKICTO
cakaJl. BUCHOBKH CITiji IepeBipUTH 3 ypaxyBaHHSIM BiKy Ta
3a IHAMBITyaJbHUMHU YaCTKAMH.

BuKITIOUCHHS 3aIKCIB, TOB’I3aHUX 13 MOPIaHHIM, T0-
pI3HOMY BIUTMBAJO Ha MOKa3HUKH. [TikoBa MIBHAKICTH i
4acToTa PyXiB 3MEHILYBAJINCS, TOMI SIK Me/iaHa 3MiH ce-
pennboi aMIuTiTyau cakaj ctanoBuia 0,0%. ITicist Takoro
BUKJIFOUEHHS 3arajbHi MDKIPYMOBI BIAMIHHOCTI JJIsl Be-
JIMKHUX CaKaj y CTaTHYHOMY TecTi 30epiranucs. BogHouac
TIOBHUH MOPSJIOK TPYII ACIIO 3MIHIOBABCSI.

[TocuneHHs 3B’3Ky aMIUTITYH 31 HIBUAKICTIO TaKOXK
Y3TODKYETHCS 3 BIUTHBOM 3aIKCIB OUI1 MOPraHHS Ha BU-
MiproBaHHs. Lli mepeBipku 3MEHIIYIOTh IMOBIPHICTH TOTO,
110 PE3YJIBTAT MOSCHIOETHCS JIMIE TAKUMH 3anucaMu. Oni-
HAK BOHH HC BUKJIFOYAIOThH IHIIMX MMOXHOOK peecTparrii ta
HE MiJATBEPKYIOTh OE3MOMUIIKOBICTh KOXKHOI CaKaH, sKa
3aJIMIIMIACS B aHaI3i.

V nyOmikamisx i3 KIIHIYHOTO aUTpPEeKiHTy CIij 3a3Ha-
YaTH, SIKi 3aIUCH BUKOPUCTAHO JJIS1 OOYUCICHHS KOKHOTO
MMOKa3HMKA Ta sKi 3 HUX BUKI0YeHO [15]. Lle ocobmmBo
Ba)XJIMBO ISl 31CTaBJICHHS! MIKOBOI IIBUJIKOCTI i YaCTOTH
PYXiB MK AOCITIKEHHSIMHE, OCKLIBKH 11l TIOKa3HUKU B Ha-
IIOMY aHaji31 ICTOTHO 3MIHFOBAJIHUCS MICIs BHKJIIOYCHHS
3aMKCiB, OB’ I3aHUX 13 MOPTaHHSIM.

OO0MeKkeHHsI JOCTiIKeHHS Ta MepCcneKTHBU

JlociimKeHHs TpoBeIeHO B OAHOMY IeHTpi. [Ipuaarhi
3anucyu Oyin JOCTYIHI He JUIsL BCIX YYaCHHKIB, @ YHCEIIb-
HocTi BUOIPOK /1st aHauizy hikcamii i cakaj| Bipi3HsINCS.

Bik y craructnyHOMy aHaii3i HE BpPaxXOBYBaJIH.
Tomy 9acTMHA MIKIPYNOBHX BiAMIHHOCTEH MOKe OyTH
IOB’si3aHa 3 BIKOBUM CKJ1afioM BHOIpkHu. [TopiBHAHHS Tpyn
TTiCIIS JTA3EPHOI KOAryJIsLiil Ta Micisi CaMOBUIBHOTO perpe-
CY TaKkoX HE JJO3BOJISIE BITOKPEMHTH BIUIMB JIIKYBaHHS Bill
ocobmuBocreii nepediry PH.

[epcriekTHBHOIO € NepeBipka OTPUMaHUX JJaHUX 3 ypa-
XyBaHHSM BIiKY, 32 iHJMBiIyaTbHUMHU YaCTKaMU CakKaj i B
6e3rocepesHFOMY MOPIBHAHHI CTATHYHOTO Ta AMHAMIYHO-
TO 3aB/IaHb.

TakuM 9MHOM, Y CTATHIHOMY TECTi TPYIIH BiIpi3HSIIH-
Csl JIMIE 32 YaCTKOIO cakaj OUTBIIOI aMIUTITYIH: CakKaIu
5-10° gacrimre peecTpyBail B JOHOIICHUX TITEH 3 eMe-
Tpomiero (18,9%), Hix y AiTell micis caMOBUTBHOTO perpe-
cy PH (6,8%) Ta nonomenux giteit 3 miomiero (7,7%). s
cakaj >5° 3arajpHa MIKTPYIIOBa BiIMiHHICTE Oylia 3HATY-
moro (p=0,0126), mpoTe xomHa Tapa TPYII MiCIs OIpPaB-
KW Ha MHO)KHHHI TIOPiBHSHHS HE Bipi3Hsuiacs. YacTok ca-
Kazg <1°, TpuBanocTi Qikcamiil i MOKa3HUKIB THHAMITHOTO
TECTY Ii BIIMIHHOCTI He cTocyBamucs. [licist BUKITIOYeHHS
3aIUCIB, TTOB’A3aHUX 13 MOPTaHHM, 3arajbHi BIAMIHHOCTI
g cakazx 5—10° i >5° 36epiramucst, TOxi SK MiKOBa IIBUI-
KIiCTB 1 4aCTOTA PYyXiB iCTOTHO 3MEHIIYBAIUCS. 3B’ I30K BU-
SABICHUX ocoOmuBocteit i3 PH, i mixyBauHsM, pedpakii-
€10 Ta BIKOM IOTpedy€e OKpEeMOi IepeBipKH.

ABTOPCbLKUI1 BHECOK

ApTtamoHoB O. O. — KoHUenuia Ta An3anH OOCNIMKEHHS,
36ip i 06pobKa gaHWX, CTAaTUCTUYHUI aHani3, HanMcaHHs Tek-
cty. Kauan C. B. — koHUenuist OCNigpKeHHS, HaykoBe pena-
ryBaHHS, KPUTUYHWIA Mepernsg i oCTaTouHe 3aTBEepXEHHS
pykonucy. Bci aBTopu y3roannu pesynstat i CxBanunm octa-
TOYHWIA BapiaHT PYKOMUCY.

Oxepena niagTpMMKu

HocnigXeHHs BUKOHAHO B MeXax MiaHOoBOi HayKOBO-AO-
cnigHoi po6otn 1Y «IHCTUTYT O4YHUX XBOPOO i TKAHWMHHOI Te-
panii im. B. . ®inatoa HAMH Ykpainn» «ocnigntn ctaH
30poBUX (PYHKLIN Yy HEQOHOLLEHNUX AiTen Ta giten nicna na-
3epHOI koarynsauii npy peTuHonatii HOBOHAPOMKEHNX 3 BUKO-
pUCTaHHsAM cy4YacHux TexHornorin (Eye-tracker): ocobnueocTi
KniHiYHoro nepebiry, naToreHeTWYHi MexaHiamMu Ta niaxoam
00 KopekLuii» (Homep gepxaBHoi peectpauii 0125U002076,
2026-2028 pp.); OKPEMOrO 30BHILLIHLOrO (PiHAHCYBaHHA He
3any4yanocs.

BigmoBwum Big BignoBiganbHOCTI

BucnoeneHi y nogaHin ctaTTi AyMKM € BNaCHUMKU yMKaMu
aBTOpIB, @ He OILiNHO NO3uLiE0 YCTaHOBN.

3B’A30K 3 iHWMMK ny6nikauisivmmu

Mwu npogoBXyemo OOCNIAXEHHA pyxiB oven y fiten i3
PH. Ony6nikoBaHi pe3ynstati CTaTU4HOIO TECTY HAaBEAEHO B
[10]. Y uin poboTi MM aHanidyemo po3nofin cakag 3a amnsii-
TyAow Ta qoikcauini 3a TpuBanicTio, a TakoX BMMWB 3anucis,
NOB’sI3aHNX i3 MOPraHHsIM.

KoHdbnikT iHTepeciB

ABTOpW 3acBig4ylOTb NPO BIACYTHICTb KOHMMIKTY iHTep-
eciB, SK1A Mir 61 BNAMHYTU Ha iXHIO AYMKY CTOCOBHO npef-
MeTy 4M MaTtepianiB, onuMcaHUx Ta OGroBOPEHUX B OaHOMY
PYKOMUCI.

3asBa Npo AOTPUMAHHA ETUYHUX HOPM

Y pocnigxeHHi 6panu yyYacTe AiTW; AoCniagXeHb Ha TBa-
puvHax He nposoaunu. JocnimkeHHs NpoBeAeHO BiAMOBIAHO
Ao enbciHcbkoi aeknapadii. NpoTokon cxsaneHo KomiteTom
3 Gioetukn Y «IHCTUTYT OYHMX XBOPOO i TKAHWMHHOI Tepanii
im. B. 1. ®dinatoea HAMH Ykpainn» (Ne 1 Big 18.10.2023).
Batbkun abo 3akOHHI NpeAcTaBHWKN HaganM NMcbMoBy iHGOpP-
mMoBaHy 3roay. lNepen aHanisom gaHi y4acHukis 6yno 3Heoco-
6neHo.
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BuKopUCTaHHSA WITYYHOrO iHTENEKTY

Mig 4ac nigrotoBkn pykonucy BukopuctaHo ChatGPT i
Codex (OpenAl) ons MoBHOro pegaryBaHHS, CKOPOYEHHS TeK-
CTY, Nepeknaay, a TakoX NiAroTOBKWN PUCYHKIB 3a HaBeAeHUMU
pesynbrataMmu.

3asiBa Npo AOCTYMHICTb AaHUX

3HeocobneHnin Habip AaHWMX AOCTYNHWIA B aBTopa Ans
NNCTYBaHHSA 3a 06rPyHTOBaHMM 3aMUTOM.

CKOpOYeHHA

PH — petuHonartia HegoHoweHux; EMET — goHoweHi gitm
3 emetponieto; MIOIM — goHowweHi ity 3 mionieto; HH — nepea-
yacHo HapomxeHi aitn 6e3 PH; PHIK — gitv nicns nasepHoi
koarynsauii 3 npusogy PH; PHPEIP — gitm nicna camoBinb-
Horo perpecy PH; Ol — gosipuun iHTepsan; Y — gepxasBHa
yctaHoBa; HAMH — HauionanbHa akagemis MeguuHux Hayk
Ykpainu.
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EkcnepumeHTanbHi AOCHiIAKEHHS

Bnnue iHTpaBiTpeanbHUX iH'€EKLIN Pi3HMX 403 TONOTEKaHy Ha

YNbTPACTPYKTYPY CiTKIBKU KPOSUKIB
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Effect of various single doses of intravitreal topotecan on the ultrastructure of the

rabbit retina

Nadiia Bobrova, Nataliia Molchaniuk, Tetyana Sorochynska, Alina Tkachenko, Yelyzaveta Varshanidze

Sl "The Filatov Institute of Eye Diseases and Tissue Therapy of the National Academy of Medical Sciences of Ukraine”,

Odesa (Ukraine)

Pestome

Mema. Busuumu ynompacmpykmypHi 3MiHu CimkieKu Kpo-
JIUKI6 NICNs THMPAsimpeanrbHo20 68€0eHHs MONOMEKAHY 6
PI3HUX 003aX.

Mamepian ma memoou. J{ocniodxicenuss npoeedero Ha 12
Kponukax nopoou wiunwuna. JJecsimu meapunam 6UKOHY8au
00HOpa308y iHmpasimpeanvHy in'exyiro 0,1 mn monomexauy 6
0ozax 20, 30, 40, 50 abo 60 mxe (5 nioepyn no 4 oka). Konmp-
onvbHitl epyni (2 meapunu, 4 oxa) esoounu 0,1 mn ghizionociy-

Ho2o poszuuny. Kommponeni oensiou meapun nicis in’exyii

NPOBOOUNUCS HACTYNHO20 OHA, uepe3 1, 2, 3, 4 mudicHi nicis
iH’eKyii 3 OYIHKOIO 3A2aNbHO2O CMAHY ma CMAHy oyeu: nio
WinUKHHOW aMnor ma opmansmockoniyno. Yepes micsayw
nicns in'exyii 6 ymosax 3acanvHoi anecmesii npPoOOUNACH
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eHyKeayisi 000X ouell KpOIUKi6 3 HACIYNHUM GUEEOEHHAM 3
eKCNepUMEeHNTY WLIAXOM NOGIMPAHOL eMOonil, nicis wo2o 6y10
npogedene eneKmpOoHHO-MIKPOCKONIUHe O0CTIOHNCEHHS XOpi-
opemuHanvbHo2o Komnaekcy. Oyinka YaempacmpykmypHux
3MiH XOPIiOpemuHaIbHO020 KOMNIEKCY Mana AKICHUL ONUCo8uUil
Xapaxmep.

Pezynomamu. 3acanvnuii cman meapun ma cmau he-
PEOHBO20 BIOOLNY OKA 3anUWAnucs 6e3 3MiH y 8CiX epynax.
Ogmanvmockoniuno nicis 6sedennsn 20—40 mxe monomexay
NAmMoNOSTUHUX 3MIH He 8usi8leHO, nicis 003 50 i 60 mke uepes
1 muoicoenv gio3nauanocs nesnayne noONOHIHHA CIMKIGKU
0e3 no0anbUlo20 NPOSPecy8ants. Yivmpacmpykmypuui ana-
N3 nokasas 00303anedcHull xapaxmep smin. Ilpu egedenmi
20-30 mxe cnocmepieanucs MIHIMALbHI 000POMHI 2i0po-
NIYHI 3MIHU KAIMUH NIZMEHMHO20 enimeinilo ma 6HYmpIiuHix
wapis cimkieku 3i 30epedcenHsam it apximexmonixu. [losu
40-50 mke cynpogooxcysanucs Oinbl UPAXCEHOIO 2i0poniy-
HOI0 OUCmpoQicio CMpPYKmyp XopiopemutaibHO20 KOMNIeK-
cy. Ilpu ésedenni 60 mxe 8UABTEHO NOYAMKOSI ANbMEPAYIUHT
3MIHU OKpEMUX Opeanel Hep8OGUX KIIMUH.

Bucnogku. Inmpagimpeanvhe 6edennsi monomexkany 6
0ozax 20-30 mxe (exsisanrenm 40—60 ymke 0nst TOOUHU) GUKTIU-
Kae auule MIHIMANbHI 000POMHI YIbMPACMPYKMYPHI 3MIHU
cimxigexu. [losu 40—50 mke (exsieanenm 80—100 mxe y n0ou-
HU) 3a0e3neuyroms OnmuUMaibHe Cnie8IOHOUWEHH NOMeHYili-
Hol' ehexmuenocmi ma moxcuunocmi. J{oza 60 mxe (exsisa-
aenm 120 mxe y 100uHu) Cynpo8oONCyEMbCs NOUAMKOBUMU
anemepayiinumMu 3MIHAMU XOPIOPEMUHATLHO2O0 KOMIIEKC).
Ompumani pesyibmamu niOMeepO#CYIoms HUHCYY MOKCUY-
HICMb MONOMEKAHY NOPIBHAHO 3 MENPANAHOM | MOJXHCYNb
oymu euxopucmaui 01 00IPYHMYBAHHS 6UOOPY Oe3neyHux
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003 iIHmpagimpeanvHoi Ximiomepanii pemuHooIacmomu.

Knrouoei cnosa: inmpasimpeanvna ximiomepanis, mo-
NOMeKaH, YIompacmpykmypa CimKieKu, KpOIUKU, eKcnepu-
MeHm, pemuHobaIaAcmoma.

Abstract

Purpose. To assess ultrastructural changes in the rabbit
retina after various single doses of intravitreal topotecan.

Material and Methods. Eyes of 12 Chinchilla rabbits were
divided into an experimental group (20 eyes) and a control
group (4 eyes). The former group was divided into five sub-
groups of four eyes each to receive an intravitreal injection
(IVI) of 0.1 ml topotecan at a dose of 20, 30, 40, 50 or 60 ug.
The control group was given an IVI of 0.1 ml saline. Animals
were followed up the next day after injection and at weeks 1,
2, 3 and 4 to evaluate their general status and examine their
eyes by slit lamp microscopy and direct ophthalmoscopy. At
one month after injection, both eyes were enucleated and rab-
bits were euthanized by air embolism. Thereafter, chorioreti-
nal complex samples were examined by electron microscopy.
The evaluation of ultrastructural changes in the chorioretinal
complex was qualitative and descriptive in nature.

Results. The rabbits’ general well being and general con-
dition of the anterior segment of the eye were unaffected in all

BeTtyn

Ha cydacHoMy eTarii OCHOBHUM METOIOM JIIKYBaHHS
PETHHOOIACTOMH, HABITh B JAJICKO3aiICHUX BUIAKaX, €
opraHo30epiraroya Tepariisi, sika 0a3yeThCs Ha JIOKAJIbHIH
Ta cUcTeMHiN Ximiorepamii [1-4]. Bucoka eekTUBHICTH
[P MiHIMAJILHOMY TOKCUYHOMY BIUTMBI — [1€ BUMOT'H, 1110
BU3HAYAIOTh BHOIp IMTOCTAaTHKA JUIs IHTpaBiTpeasbHOL
ximiorepamii (IBX). /o HenaBHBOrO 4acy CTaHAAPTHUM
npenaparom juis IBX pernHoGnactomu Oy mendanan.
BiH Bifpi3Hs€ThCS BUCOKOIO IPOTHITYXJIMHHOIO aKTHUBHIC-
TIO, TIPOTE MOTO BUKOPHCTAHHS aCOLIMOBAaHE 3 PU3UKOM
TOKCHYHOT pETHUHOINATIi, BacKynonarii Ta HE3BOPOTHOTO
3HWKEHHsT 30poBHUX (yHKUIH [5-8]. Tomy mouryk HOBHX
e(peKTUBHMX ITperapariB MPOJIOBKYETHCS, B 3B'I3KY 3 UMM
o(TasbMOJIOTH 3BEPHYIIM yBary Ha LUTOCTATUK TOIOTE-
KaH B SIKOCTI aJbTepHATHBU MejdanaHy Ipu JIKyBaHHI
petuHOONMacTOME. TOMOTEKAaH — HAIIBCUHTETHYHHIA TTOXI1-
HUI KaMITOTeNMHY Ta iHridiTop Tonoizomepasu I. Cra0i-
mizytoun komiuieke /IHK-Tonoizomepasa I, nmpenapar ne-
pelIKopKae penapariii ogHonaHmoropux po3pusis JJHK i
IiJ1 9ac perurikanii CIpuYuHsIE HUTOTOKCHYHE YIIKOKEH-
HSl NYXJMHHUX KIITHH. TONOTEKaH € TMPOTHITYXJIMHHUM
Ipenaparom, 10 3aCTOCOBYETHCS B O()TaJIbMOOHKOJIOTIT
JUTSL JTIKYBaHHS pe(hpakTepHUX ad0 PEIMIUBHIX BiTpeaib-
HUX KIJIOHIB peTrHOONMactomu. [lepeBaramu iforo € Bucoka
JIOKaJIbHA KOHLIEHTPALlisl y CKIOBUIHOMY TiJi, Maike Io-
BHA BIJICYTHICTh CHCTEMHOI'0 BILIMBY, & TAKOXK HOTEHIIHHO
HWK4a TOKCUYHICTH [9-14]. Bynu npoBeneHi excriepumMeH-
TanpHi nociipkenns 3minu EPIT Ta ricronarosnorii cit-
KIBKHM KpOJIIB y BiJIIOBiJIb Ha iHTpaBiTpeasbHEe BBEICHHS
(IBB) Tomotekany [15-16]. OgHak excriepuMeHTaIbHUX

groups. Ophthalmoscopically, no pathological changes were
observed after 20- to 40-ug injection. However, one week af-
ter 50- to 60-ug injection, there was evidence of mild retinal
whitening which did not increase in severity at subsequent
follow-up evaluations. Ultrastructural changes were dose de-
pendent. After 20 to 30-ug injection, we observed mild revers-
ible hydropic changes in retinal pigment epithelial cells and
inner retinal layers, but the retina retained its layered struc-
ture. A 40 to 50-ug injection was followed by more apparent
hydropic dystrophy of chorioretinal complex structures. After
60-ug injection, we observed initial alterations in individual
neural organelles.

Conclusion. 20-30-ug intravitreal topotecan injection
caused only mild reversible changes in retinal ultrastructure.
A dose of 40 to 50 ug (equivalent to 80 to 100 ug in the human
eye) may be considered a dosage that achieves an optimal
efficacy/toxicity balance. A dose of 60 ug (equivalent to 120
g in the human eye) caused initial alterations in the chorio-
retinal complex. Our findings (1) confirm that topotecan has
a lower toxicity than melphalan and (2) may be used to justify
the selection of a safe dose for intravitreal chemotherapy for
retinoblastoma.

Keywords: intravitreal chemotherapy, topotecan, retinal
ultrastructure, rabbits, experiment, retinoblastoma

JIOCIIJDKEHb  YIIBTPACTPYKTYPH 30pPOBOI CITKIBKH ITiCIIS
IBB pi3HuX 7103 TONOTEKaHy B AOCTYIHIN HaM JiTeparypi
MU HE 3yCTpPIJIH.

Meta. BuBunTH YIBTPACTPYKTYpHI 3MIHH CITKIBKH
KPOJIMKIB Mi/l BIUIMBOM IHTpaBiTpealbHUX 1H €KIIH pi3-
HUX JI03 TOIOTEKaHy.

MaTtepian i MmeToamn

JlocmipkeHHsT BUKOHAH] Ha odax 12 KpOJIMKiB IOpoIu
HIMHIIHAIA Macoro 2,5-3,0 Kr, siki Oy po3MoaiIeH] Ha JBi
TpyNy — MiMOCIIIHA Ta KOHTPOJbHA. B meprmiit mimmno-
ciignii rpyni (10 KposKKiB) TBApHHAM BUKOHYBAJIH OJTHO-
KpaTHy iHTpaBiTpeansHy in’ekuito (IBI) 0,1 mi Tonoreka-
HYy B 00OM/[Ba OKa B PI3HUX J103aX, B 3QJICKHOCTI BiJ SKHX
BOHM OynIM po3aijieHi Ha m'siTh miarpyn mo 2 kponuka (4
oka) (tabm. 1). TBapuHaM KOHTPOJILHOI IpynH B 00M]1Ba
OKa IHTpaBiTpeaJbHO BBOAMIM (i310JOTIYHUI PO3UMH B
TOMYy kK 00’€eMmi, o 1 nutocraruk (0,1 m).

TBapunu nepeOyBaiu B yMOBax 12-roIMHHOIO LIUKITY
CBITJIO/TEMpsIBA Ta MaJId BUIBHUH JTOCTYI 10 TKI Ta BOAU.
PoGora BHKOHAHA 3 JOTPUMAHHSM MPUHIIUIIB BiAMOBIIHO
J10 €Bporeichkoi KOHBEHIIT ITPO 3aXHUCT XpeOETHNX TBa-
PHH, SIKi BUKOPHCTOBYIOTBCS [UIsl €KCIIEPUMEHTAIBHUX Ta
iHmmx uiner (CrpacOypr, 1986). IlpoBexeHHs excriepu-
MEHTAJILHOTO JI0CIKEeHHsI 1o3BosieHe KomiTeTom 1o Gio-
etnui JIY «IHCTHTYT O4YHHMX XBOPOO 1 TKAaHWHHOT Teparii
im. B. I1. dinaroa HAMH Ykpaiumy», nporokon Ne 2 Bix
17.04.2025 p.

IBI mpoBoamiacsi B CTEpHIIBHUX YMOBax IIiji 3aralib-
HOW aHecre3dicro. KOHTpOJIbHI OIIsAM TBAapHH TICHS
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Tabnuuga 1. Posnogin ovei KponukiB B 3anexHOCTI Bif iHTpa-
BiTpeanbHOi 403K TONOTEKaHy

MNigrpynu | Il [} 1\ \')

[losa TonotekaHy
(Mmkr )

20 30 40 50 60

KinbkicTb ouen
Kponukis

iH €Kil 3MIHCHIOBAINCS HACTYIHOTO IHs, uepe3 1, 2, 3,
4 TKHI 3 OIIIHKOIO 3arajbHOTO CTaHy Ta CTaHy OYCH: Iij
L[ITMHHOIO JTAMITIOI0 Ta 33 JOMOMOTO MPIMOI O(Taib-
Mockortii. Uepes micsiib micist iH'eKIil B yMOBax 3arajbHol
aHeCTe3il MPOBOAMIACH CHYKJICAlliss 000X O4Yel KPOJIHKIB
3 HACTYIHHUM BHBEJICHHSIM 3 SKCIIEPUMEHTY IIUISIXOM TO-
BITpsiHOI emMOouii. Bupassiinucs 3pa3ku TKaHWH 33/IHBOTO
BIJJILTY OKa KPOJIMKIB Ta 0OpOOISIIHCS 3TiIHO 3 3arajibHO-
MPUIHATOIO B €JEKTPOHHINA MIKPOCKOIIT METOANKOIO, siKa
nojsirae B (ikcarii B 2,5% po3uuHi [IOTapaibACriay Ha
docharaomy Oydepi npu 3HaueHHi pH-7,4 3 101aTKOBOIO
nodikcaniero 1% po3uUHOM 0CMIEBOT KHUCIOTH NPU TOMY
x pH OydepHoro posumuny. IToTiM 3pa3ku 3HEBOJHIOBA-
JHMCs B CIMpTax BHUCXiAHOI KoHueHTpauii. ITpocouenns
TKaHHH Ta iX MMOJiMepH3allisi IPOBOMIIKCS B CyMIllli €MOK-
CUJIHMX CMOJI €TOH-apaJJuT. BUBYAIM YIBTPACTPYKTYpY
xopiokarmissipiB (XK) Ta CITKIBKH KPOJIUKIB 32 JIOITOMOTOFO
enekTponHoro Mikpockona [TIEM-100-01 (Ykpaina). Ana-
Ji3 MPOBOIMIIM 32 HAsBHICTIO, XapakTepoM Ta BHpaXKe-
HICTIO MOP(OJIOTIYHHUX 3MiH KJIITHHHUAX 1 MDKKIITHHHHX
CTPYKTYp CITKIBKM Ta XopiokarniysipiB. KiibkicHa ominka
HE MPOBOAMIACS, Y 3B’SI3KY 3 YMM CTaTHCTHYHHUN aHaIi3
YABTPACTPYKTYPHHX TMOKa3HUKIB HE 3aCTOCOBYBAJH. 3
ypaxyBaHHSIM Pi3HHII B 00'€Mi CKJIONOIOHOrO Tijla Kpo-
JuKa Ta Jioauuu (nmpubnusuo 1,7-2,0 mu ta 3,4-4,0 i
BIJIMIOBITHO), TSI OPIEHTOBHOI'O 3iCTABJICHHS IHTpPABITpE-
aJIbHUX J103 BUKOPUCTOBYBaN KoedimieHT 2:1. Takum uu-
HOM, 71034 Tortorekany 20, 30, 40, 50 Ta 60 MKT y KpOJIHKIB
Bianosiganu npubimuzuo 40, 60, 80, 100 ta 120 Mkr ms
JIFOMUHY BiIOBITHO [9].

Pe3ynbratn

Y BCi CTPOKH CIOCTEPEKESHHS 3MIHU IMOBEIIHKHU, 3MEH-
IICHHS MacH TiJla, BUIAIIHHS IIEPCTi K B KOHTPOJIBHIH,
Tak 1 B MIAOCTIOHIN rpymax He crmocrepiranocs. Ilpu
00CTe)KEHHI Ha IMIIMHHINA JIaMmi B 000X Ipymax y BCiX
KPOJIMKIB TepeaHii Biaaia OyB HE3MiHEHHM, ONTHYHI ce-
penoBumia mpo3opi. OGTaIbMOCKOMIYHO B KOHTPOJIBbHIN
rpymi ta B I, IT ta III miarpymnax miciisi BBEACHHS TOMOTE-
kaHy B no3ax 20, 30 Ta 40 MKT y BCi CTPOKH CIIOCTEPEIKEH-
Hs CITKIBKa 3ayuranacs 6e3 3mid. B ogax kponukis IV ta
V miarpyn miciis BBEACHHS TOMOTEKaHy B A03ax 50 Ta 60
MKT 4epe3 THKICHb CIIOCTEPIrasocs He3HauHe MO0 AHIH-
HS CITKIBKH 3 JIETKHUM II€PEPO3IMOIIIOM MIIMEHTY, SIKe HE
301IBIITYBAJTIOCS MIPOTSATOM MOJAIIBIIOTO CIIOCTEPEIKESHHS.

VIIbTpacTpyKTypHI IOCIIIHKECHHS XOPiOPETHHAIBHOTO
KOMILJIEKCY KPOJHMKIB KOHTPOJILHOI IPYITH MOKAa3alu, 10
yepe3 Micsip micist IBI ¢i3ionoriaHoro po3yuHy yiabpTpa-

cTpykTypa xopiokamispiB (XK) Ta CiTKiBKH HE BiApi3HS-
Jacst Bif HopManbHoi (puc. 1).

B I migrpymi gepe3 micsmp micns IBI Tomorekany B
1031 20 MKT B KIIITHHAX IITMEHTHOTO EITENII0 CITKIBKH
(ITEC) Ta eKCTpakJITHHHO BHUSBICHUI HE3HAYHHN Ha-
OpsIK, SAKUH PO3MOBCIOMKYETHCS IO 30BHIITHBOT MEKOBOT
meMOpann. Y kiituHax [IEC Ha nito TomoTekaHy Bimpea-
ryBaja riagka eHgoruiasmatnyHa citka (ImMEC), myxupii
SKOI JIEIIO PO3IIMPEHi, 0, MOKIIMBO, TIOB’S3aHO 3 TIPO-
sgBaMU 11 IeTokcukamiiHoi (yHkmii. [{uromma3sma neskux
xitie [TEC Ta KTTHH iHMAX MapiB CITKIBKYA MiABUIIECHOT
€JIeKTPOHHOI MIITFHOCTI, 30KpeMa MIOJUIEPIBCHKIX KIIITHH
(MIOK) 1 0co6mmBO iX BiIpOCTKIB 0111 BHYTPIIIIHEOT MEK-
oBoi MeMOpann (BMM), e Takox BUSABICHI HE3HAYHI [Ti-
JISTHKU 3 PO3MHPEHUMH MUKKITITHHHUMH IIUTHHAMHA MiX
MAHUMHU BipOCcTKaMHU. Y BiJPOCTKaX HEPBOBUX KIITHH
BHYTPIIIHBOTO CITYACTOTO IIapy TaKOXK BiIMI4alOTHCS
O3HAKM HE3HAYHOTO HaOpsKy. B Toil ke Wac raHmmio3Hi
ximitnan (I'K) 3amumatorscs HopManparMEu. B mapi XK
Ta B MeMOpaHi bpyxa ocepeakoBo BHSABICHA MEMIO IPO-
CBITJICHa OCHOBHA PEUOBHMHA CITOJIYYHO! TKAHWHH, TOOTO
croctepiraeTecs ii HaOpSAK, CTPYKTypa CHIOTETiaThbHHUX
writuH (EK) XK He 3MiHeHa.

B II migrpymi micns IBI Tonmotexany B mo3i 30 Mkr
BCI Iapy CITKIBKH 30epekeHi, BU3HAYAECTHCS JIUIIE PO3-
pimkene posranryBanHasa myxupiiB [MEC 3 mimsakamu ix
nectpykmii B kimituaax [TEC, ocepenkoBa me3opraHizartis
30BHIMIHIX cerMeHTiB (oropenentopaux KiIiTHH (PK) Ta
HE3HauHi TiAPOMiYHi 3MiHH B CTPYKTypax IHIIHX ii mapis,
OCEpelKH 3 PO3LIMPEHUMH MDKKITITHHHHMH KOHTaKTaMH
Mmix Bimpoctkamu MIOK 6inst BMM. B mapi XK BusBis-
€ThcsA HAOPSK HE TUTHKH B TIPOMDKHIN TKaHWHI, K B 1-i
rpymi, a i B ix EK (puc. 2).

B I minrpymi micns IBI Tomorekany B mo3i 40 MKT ap-
XITeKTOHIKa CITKIiBKH 30epeskeHa. OCepeIKOBO B KITITHHAX

Puc. 1. YnbrpacTpykTypa XopiopeTvHarnbHOro KOMMIEKCY
Kpons Yepes 1 micaub nicns IBI 0,1 mn cisionoriyHoro pos-
ymHy. CTpykTypu xopiokaninspis (XK), nyxvpui rmnagkoi eH-
ponnasmatuyHoi citkn (TNEC) ta mitoxoHapii (M) kniTuHm
nirmeHTHoro enitenito ciTkisku (MEC) B HOpMansHOMY CTaHi.
x8 000.
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[EC BiacyTHi amikambHi MIKPOBOPCHHKH Ta CIIOCTepira-
€TBCS HAOPSAK B IHTEPPEIIEITOPHOMY MaTpPUKCi Ta B o0mac-
1i ®K 1 GibIn 3HAYHI T1APOMiYHI 3MiHA B HEPBOBHX KITITH-
HaX Ta iX BiIPOCTKaX BHYTPIIIHIX IIapiB B MOPIBHIHHI i3
CITKIBKOIO TTICJISI BBEICHHS MEHIIINX 103 TOmoTeKany. Cirif
3a3Ha4nTH, M0 Bigpoctkun MIOK 6ims BMM ocepenkoBo
XapaKTePU3YIOTHCS MiABUICHOI OCMiO(DITBHICTIO IIATO-
1a3MH, po3mupeHHsM myxupiiB [TEC ta po3mupeHHIM
MDKKTITHHHEX KOHTakTiB. XK pearyioTs TiApomidHOIO
muctpodieto EK, HaOpsikoM OCHOBHOI pedOBHHH 3 PO3pi-
JOKEHUM PO3TAIlyBaHHSAM KOJAreHOBUX (iOpIII Ta MiISIH-
KaMU X JgecTpyKii (puc. 3).

B IV ta V miarpymax miciist 3acTOCyBaHHS TONIOTEKAHY
B mo3ax 50 Tta 60 MKr B mapax ciTkiBku Ta XK BH3Hauamm-

Cs1 3MIHH TIPaKTUYIHO aHAJIOTIYHI, 5K 1 MiCHIS 1H €Ki TOmo-
TekaHy B 71031 40 MKT, ane 3 JUITHKaMH JeTo0 3 OLTbITIMHA
TIPOSIBAMH TiPOIMIYHIX 3MiH B CTPYKTypax MIapiB CITKiB-
KM, BKITIOYAI09H TaHrio3Hui. Jlingakamu 0ins BMM Bu-
3HAYAETHCSA eKCTPAKIITHHHNN HAOpPSIK 1 OUTBII po3IIUpeHi
MUKKTITHHHI e, HDK micis IBI B go3i 40 Mk, a Ta-
KO Ma€ MicIIe MOITKOKSHHS OKPEMUX aKCOHIB HEPBOBHX
KIITHH (puc. 4-6).

Taxum unHOM, Ticns IBI Tomotekany B mo3i 20 ta 30
MKT apXiTeKTOHIKa IapiB CITKiBKH HE 3MiHEHA, JIUIIE Ha-
SIBHUW HE3HAUHUI eKCTPAKITITHHHUN HAOPSK y 30BHINIHIX
il mapax Ta JIeTKi TiIponivHi BHYTPIITHBOKIITHHHI 3MIiHH.
[Ipu pOMy CTPYKTYpH IHIIUX IIAPiB CITKIBKH 3aJHIIIA-
IOTBCS IPaKTHYHO He3MiHeHHMH. Ha BBEIGHHS TOIOTeKa-
Hy TaKOXX pearyroTh CTPYKTYpH XOPIOKaIIAPHOTO IIapy,

Puc. 2. YnbrpacTpykTypa XOpiopeTvHarbHOr0 KOMMIEKCY
kponsi yepe3 1 micaup nicnsa IBlI 0,1 mn TonotekaHa B A403i
30 mkr. OcepepnkoBa AeCTPYKLis MyxupLiB rmaakoi eHgonnas-
maTtunyHoi citkv (TNEC) Ta natonorist mitoxoHapin (M) kniTuH
nirmeHTHoro enitenito citkiBku (MEC). ®aroumTo3 30BHILLHIX
cermeHTiB cpoTopevenTopHux knitnH (3CPK). x6 000.

Puc. 4. YnerpacTpykTypa XOpiOpETMHaNbHOrO KOMMMEKCY
kponsa yepe3 1 micaup nicnsa IBl 0,1 mn TonotekaHy B A03i
50 mxr. Bakyonizauis miToxoHapin HepBoBoi knitvHK (HK) i
€reKTPOHHO-MPO30pa akconnasma akcoHiB (A) HepBOBMX Kni-
TuH. x5 000.

Puc. 3. YnbrpacTpykTypa XopiopeTvHanbHOro KOMIIeKCy
kpons 4epe3 1 micaub nicnsa IBI 0,1 mn TonotekaHy B [o3i
40 wmkr. TigponiyHa guctpodia eHgoTenianbHUX KNiTUH Xopi-
okaninsapis (EK), eputpoumnT B 1/i0ro NpocaiTi, ansTepaTuBHi
3MiHN MeMOpPaHHMX OpraHen KhiTUHW NirMeHTHOro enitenito
citkiBku (MEC). x5 000.

-

Puc. 5. YnbTpacTpykTypa ciTkiBKM Kponsi yepes 1 micsaub nic-
ns 1Bl 0,1 mn TonotekaHy B A03i 60 Mkr. Po3wmpeHHs unc-
TEPH rpaHynsapHoi eHpgonnasmatuyHoi citkn (FEC) Ta Baky-
onisauis mitoxoHapiv (M) B uuTonnasmi Ta kapionnasmi (H)
raHrniodHoi knituHu (MK) 3 geLLo nigBMLLEHOI0 eNEKTPOHHOK
WinbHicTio. x8 000.
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Puc. 6. YnbTpacTpykTypa CiTKiBkM Kpons yepe3 1 micsub
nicna Bl 0,1 mn TonoTtekaHy B [o3i 60 MKr. PoslwmpeHHs
MiXKNITUHHMX KOHTakTiB (MK), umMtonnasma 3 nigBuLLEHO
€MNeKTPOHHOK LWINBHICTIO Ta PO3LUMPEHi LMCTEPHU rMnapkoi
eHponnasmatuyHoi citkn (MEC) BigpocTkiB MONNepiBCbKUX
knitnH (BMIOK), gecTpykuis opraHen okpemMux akcoHiB (A)
HepBoBYWX KMiTUH. x4 000.

1110, Ha HAIly JlyMKY, OB’513aHO 3 MPOHUKHEHHSIM IIUTOC-
TaTHKa 3 CKJIOBHUHOIO TijIa J0 IHII0X0PI0iIaibHOTO Kojia
KpoBooOiry. I3 minBuieHHsM 1034 Tomortekany (Bix 40
MKT 710 60 MKT) 3MIHM TiIPOMIYHOTO XapakTepy B CTPYK-
Typax CITKIBKH MOCTYIIOBO HApPOCTAIOTh 1 BU3HAYAIOTHCS
TaKOXX B FAHIIIO3HMX KIIITHHAX NP 3aCTOCYBaHHI HaiBH-
101 (60 MKT) 103U IIUTOCTATHKY.

B Toii ke yac i3 3pOCTaHHSAM JJ03U LUTOCTATUKY (Bif
40 Mkr 10 60 MKT) B CITKIBIIi, 017151 BHYTPIIIHHOT MEKOBOT
MeMOpaHH, B MiCIli BBE/ICHHSI TOIOTEKAaHY Y BCI CTPOKH
JIOCHIJDKEHHST BU3HAYalOThesl peakTuBHi 3minn [MEC Tta
OLIIbII EJIEKTPOHHO-IIUIBHUMU CTaloTh Bigpoctkn MIOK,
1110, BOUEBH/Ib, TAKOXK 3B’S3aHO 13 MPOHUKHEHHSM TIperia-
pary B ix nutomia3My. KpiM Toro, Mixk JaHUMH BiJpoc-
TKaMH PO3LIMPEHI MDKKJIITHHHI KOHTAaKTH, TOOTO HasB-
HUM MDKKIITHHHUA HaOpsK, a Micis 3aCTOCYBAaHHS JI03H
60 MKT, TIOIIpY BHIIIEBKAa3aHi 3MIHH, CIIOCTEPITa€ThCs Jie-
CTPYKIIisl OpraHes OKPeMUX aKCOHIB HEPBOBHX KJIITHH.

BukopucTaHi HAaMU B €KCIIEPUMEHTI 1031 TOTIOTEKaHy
Biz 20 10 60 MKT, 1110 €KBIBAJICHTHO 03aM B CKJIOBUIHOMY
T roauad 40—120 MKI, BHKJIMKAKOTh TiIPOMIUHI  3Mi-
HH, SIKI 13 MIIBUINCHHIM 03U Mperapary mporpecyroTh 3
MPOsSIBAMH TIOYATKOBOI ajbTepallii OpraHen y CTpyKTypax
XOPIOPETHHAIBLHOTO KOMILIEKCY, OJIHAK TAaKOTO POJY 3MIHH
HOCSITh 3BOPOTHHI XapakTep 1 3 4yacoM, MPH BiJCYTHOCTI
MOUIKOKYBAJILHOTO (hakTopy, iX CTPYKTYpa MOXKe HOBep-
HYTHCSI 10 HOPMaJIbHOI.

OGroBopeHHA

Opranos6epirarode ximiorepaneBTuaHe JikyBanHs Pb
B OCTaHHI YacH TOIINPIOETHCS 32 PaXyHOK HOBHX METOIB
aZpecHOi TOCTaBKH Ta 3MiHH IUTOCTAaTHKIB. Bee Oinpiie
3'SIBISETHCA MyOMiKaIii momo epeKTHBHOTO 3aCTOCYBaH-
us IBI Tomorekany /uist TikyBaHHS i€l maroyorii [10-14].

IBI TomoTekaHy poO3IISIAETHCS SIK MEPCHEKTUBHA allb-
TepHaTHBa Menartany UL JiKyBaHHS BITpEaNTbHUX KIO-
HiB Pb 3aBnsaku 3qaTHOCTI MIpemapaTy CTBOPIOBATH BHCOKI
JIOKaJbHI KOHIIEHTPAIIl Y CKIOMONIOHOMY Tilli TIpM MiHi-
MaJIbHI CHUCTEMHIN EKCIIO3MIUI Ta ITOTEHINNHO HIDKYIN
TOKCHYIHOCTI [T CiTKiBKA. OJJHAK BIUIMB TOIIOTEKAHY IIPH
IBI Ha TKaHUHE OKa, a OLITBII 3a BCE HA KIITHHU HOPMAITb-
HOI CITKIBKH II[¢ HEAOCTaTHRO BUBYEHUI. OCHOBOIO BIIPO-
Ba/DKEHHS BUKOPHCTAHHS TOTOTEKaHY B MPAKTHII CTAJIH
eKCTICpUMEHTAIBHI JOKJIIHIUHI JTOCHTIHKEHHS, 0 TIPOBO-
TAITHCST Ha Kponukax. [IpoBeneHi excriepuMeHTambHi 10-
CJIIZPKEHHS TOYMHAIINCS 3 3aHAJITO MalUX J03 Ipenapary
— Buitrago Ta cmiBapt. [15] BuB4amm (papmMakoKiHETHKY
TTiCIISI OTHOPA30BOTO iHTpaBITpeaTbHOTO BBeMEeHHS 0,5 MKT
TOTIOTEKAaHy Ta OIIHIOBAJM TOKCHYHICTH IICIS YOTHPHOX
MIOTIKHEBUX 1H'€KIIN y mo3ax 0,5 i 5 Mk Y mporeci mo-
CIiDKEHHS OI[IHIOBAN KITiHIYHUNA CTaH TBapWH, OPTallb-
MOCKOMIUHY KapTuHy, enekrpoperurorpadito (ERG),
TeMaTOJIOTIYHI TIOKAa3HWKH, KOHIICHTPAIIO TOMOTEKAHY
y TUTa3Mi Ta CKIIOTIOMIOHOMY TiNi, 8 TaKOX TiCTOJOTIdHY
OyHOBY CITKiBKH. Byl10 BCTaHOBIIEHO, IO MiCIsI BBEACHHS
5 MKT TOMOTEKaHy KOHIICHTpamii y CKIomomiOHOMY Timi
Jocsranucst OMM3bKi 0 TeparneBTHIHO e(EeKTHBHUX, TOII
gk o3a 0,5 MKT 3a0e3mnedyBaia NOTeHIIHHO aKTUBHHAN Pi-
BEHb JIUIIE TIPOTATOM MPUOIHU3HO I'ATH roauH. JKomHa 31
CXeM BBEJICHHS HE CIPUYMHIIIA JOCTOBIPHUX 3MiH aMILTi-
Tynu abo nmarentHocti xBwib ERG (p>0,05), ricromoriu-
HUX YIIKOIDKEHb CITKiBKH, BTPATH MAacCH Tijla, aJIOTeIil 4n
3MiH T€MaTOJOTIYHUX IOKa3HUKIB. TOTIOTEKaH TaKOX HE
BH3HAUABCS Yy TUIa3Mi KPOBi, IO CBIAYIIIO MPO TPAKTHU-
HO TIOBHY BiJICYTHICTh CHCTEMHOI €KCTIO3HUIIii. ABTOPH Ji-
WA BUCHOBKY, IO YOTHPH MIOTIKHEBI 1HTpaBiTpeanbHi
1H'€KTI] TOTTOTEKaHy B 1031 5 MKT € Oe3MeUHUMH IS OKa
KpOJIMKA Ta MOXYTh OyTH BHKOPUCTaHI SK MIATPYHTS IS
TTOJANTBIIAX KITIHIYHAX Jociimkens npu Pb [15].

B momamsmomy mocmimkenHi Bogan 3i cmiBaBT. [9]
OIiHIOBaTHN €(EeKTUBHICTh TOMOTEKaHy B mo3ax 15 i 30
MKT Ha KPOJIT4iil MOIeNi KCeHOTPAaHCIUIAHTATiB KIITHH
WERI-Rb1 (miHis K1THH peTHHOOIACTOMH JTIOIWHH, IO
IMIUTAaHTYETBCS in Vivo B OKO KPOJIMKA UIS JTOCATHEHHS
MaKCHUMAaJIbHOTO HaOMMKEeHHS 0 KIHIYHOI KapTHHH B JIIO-
JIei) y cKITormoaiOHOMYy Tii Ta X TokcnmuHicTh. Humu Oyio
mokazano, mo IBB Tomortekany B mo3i 30 MKT cTBOpIO€E
KOHIIEHTpaIlifo, ska nepesuirysaiga 1C90 (90% inridyro-
Yya KOHIIEHTPAIIis ) IO BChOMY 00'e€My CKIIOTIONIOHOTO TiJa.
Tpu mOTIOKHEBI iH'eKIii TomoTekaHy y mo3ax 15 ta 30
MKT HE BUKJIMKAJIM O3HAK PETHHAJIBHOI TOKCHIHOCTI, TO/1
K MeTdanaH CIPUIMHAB 3HIKeHHS ammutityan ERG nHa
42-79%. BomHOoUac MpOTHIYXJIMHHA €(DEKTHBHICTH TOIO-
TeKaHy Oyia CIiBCTaBHOIO 3 MeN(aTaHOM: KiTBKIiCTh MyX-
JMHHUX KJIITHH 3MeHIIyBanacs Ha 96% mopiBHAHO 3 (i3i-
onorigauM pozanHoM (p=0,004), Tomi gk s Mmendanany
et moka3HuK cTaHoBUB 88% (p=0,004), 6e3 cTaTuCTHIHO
3HAYyIIOi pi3HUI Mix npemaparamu (p=0,15).

Del Sole 3i cmiBat. [16] mopiBHIOBaIM [Iif0 TOIMOTE-
KaHy B mo3ax 10, 25 Ta 50 MKT Ha cTaH oueil 3MOPOBUX
KpOJIB MICII YOTHPHOX IOTIKHEBUX [BI, 6a3zyrouncs Ha
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nmaanx oprampmockorii, ERG, ricromorivaux gocmimkeHb
CITKiBKM, BU3HA4YCHHS KOHIICHTpAIi Ipermapary y Iias-
Mi KpOBi Ta CKJIOMOAIOHOMY TiNli, a TaKO)XK MOHITOPHHTY
3araJbHOTO KIIHIYHOTO cTaHy TBapuH. JKomHa 3 JOCIHi-
JUKYBaHHX 7103 HE TPU3BOMIIA 10 PO3BUTKY 3alaIbHOI pe-
aKIii, CTPyKTYPHUX YIIKOUKEHB CITKIBKH a00 3MiH eJeK-
TpodizionoriyHrX MoKa3HUKIB. He crocTepiramocs Takox
CHCTEMHOI TOKCHYHOCTI, 3MiH MacH Tija, BUTIAIIHHS IIep-
CTl YM TEeMaTOJIOTIYHHX MOPYIIeHb. ABTOPH 3pOOMIH BU-
CHOBOK, III0 HaBITh YOTHUPHU MIOTIDKHEBI IHTpaBITpealbHI
ig'extmii 50 Mkr TomoTekaHy (exBiBameHT mpuommzHO 100
MKT JJISI JIFOIMHN) HE YUHATH TOKCHYHOTO BIUIMBY HA OKO
KpOJIMKa Ta MOXYTb OyTH NMEPCIIEKTHBHUMM JUISl JTIKyBaH-
HS pepakTepHIX BUMAIKIB PETHHOOIACTOMH 3 BHUpPa)ke-
HUM YPaXCHHSIM CKJIOTIOIOHOTO Tia.

PesynpraTy HamMX JOCHTIIKEHb THX CaMHX 103 TOIO-
TekaHy npu [BI, mo # y monepenHix gocmigHukiB [9, 16],
TAKO’K TTOKa3aJIi BIICYTHICTb iX BIUIMBY Ha 3arajibHAM CTaH
KPOJIHKIB Ta CTPYKTYPH OKa, OTHAK OLTBII TTHOOKHI aHa-
J1i3, OCHOBaHU Ha pe3ybTaTax eIeKTPOHHOI MiKPOCKOTTii,
SIKYy HE 3aCTOCOBYBAJIM BUIIEHA3BaHI aBTOPH, BUSBHB Pi3-
HUITIO Y MIKPOCTPYKTYPHHUX 3MiHAX XOPiOPETHHAIBFHOTO
KOMIUIEKCY B 3aJIC)KHOCTI BiJI TO3W Mperapary HaBiTh IpH
OIHOKpPAaTHOMY BBE/ICHHI. TaK, 3a HAIIMMH JaHUMH, 103U
20 ta 30 mxkT, mo ekBiBaneHTHO 40 Ta 60 MKT y CKIOBH/I-
HOMY TiJIi JTFONWHY, BUKIUKAIN (YHKIIOHATbHI 3MiHU B
CITKiBII, ane Bke no3u 40 MKTr Ta Oibllle MPUBOIMIN 10

VY Ginbmn mizapoMy mocrmimkeHHi Del Sole 3i cmiBaBT.
[17] inTpaBiTpeanbHa 1032 TOTIOTEKAHY, SIKY BBOIWIIN JIBA-
JIATH 9OTUPHOM HOBO3ENAHACHKUM KPOJHKAM TPH pasu
Ha Mics1p, Oyna migsumera 1o 50, 100 a6o 200 Mxr i3
pizaEME 00'eMamu po3anHHAKA (50 a60 100 Mxu). Otmiaka
0e3meKn BKITIOYaIa KIHITHE CIIOCTepE)KEHH 32 TBapHHAa-
MH, TeMaTOoJIOTIUHI MMOKa3HUKH, O0()TaITbMOCKOIII0, (OTO-
rpadyBaHHSI OYHOTO IHA, €JICKTpopeTHHOorpadito Ta Tic-
TOJIOTiYHE MOCIiKeHHS CITKIBKA. Bylto BcTaHOBIEHO, 10
no3u 50 1 100 MKT He BUKIHKAIA MOP(OIOTIUHUX, QYHK-
IIOHAJBHUX a00 TICTOJIONYHUX 3MIH CITKIBKH, HE3AJIEIKHO
Bim 00'emy BBeneHHs. Jlume mpu 3actocyBaHHi 200 MKT
CTIOCTEpIraaucs JOKaIbHI 3MIHH CITKIBKH IMTOONH3Y MICIIs
IH'€KTII] Ta CTATUCTHYHO 3HAYYIIE 3HIDKESHHS aMILTITY/IH a-
ta b-xBue ERG (P<0,05). Takum 4rHOM, aBTOpU BH3HA-
YUITH MEXKY OC3IEYHOCTI IHTPaBITPEATEHOTO TOMOTEKAHY
Ta 3pOOWIN BHCHOBOK, IO MOBTOpHE BBemeHHS 50100
MKT € Oe3MeYHIM, TOi K HaIBUCOKI JO3W MOXKYTB CyTIPO-
BOJKYBATHCS JJOKAJIBHOIO PETHHAIBHOIO TOKCHIHICTIO.

Haiibinpima iHTpaBiTpeanbHa 1032 TOMTOTEKAHY, Ky MU
OIIIHIOBAJIM B EKCIIEPUMEHTI, Oyma 60 MKT (€KBiBaJICHTHO
120 mxr y monuan). [Ipy 1bOMy BHHUKAB HAOpSAK IIUTO-
IDTa3MH 3 AIBTEepaIli€lo OpraHesl HEPBOBUX KIIITHH, 9OTO HE
cnocrepiranocs mpu 1031 50 Mxr. Lls mo3a exBiBaJeHTHA
100 MKT A7s TIOQMHA, TOMY, Ha HAITy TyMKY, MOKe OyTH
OINITUMAJILHOIO JUTA JIIKyBaHHS PETHHOOIACTOMH, SIK Ta, B
SIKiF MOCSTHYTHI OanaHC MK €(EKTHBHICTIO Ta TOKCHY-
HICTIO TIpeTIapary.

[TopiBHSHHS €KCIEPUMEHTATBHUX TOCIIIKEHD ITiCIIs
IBI ommakoBux 103 MendanaHy Ta TOMOTEKaHY IOKaza-
JI0 3HAYHO MEHIIY TOKCHYHICTh OCTAHHBOTO JUIS CITKIBKH
eKCTIIepUMCHTAIBHIAX KpONuKiB. [IpoBemeHi HaMu paHi-
IIIe 3a TAKOI0 CaMOIO CXEMOIO, SIK B I[bOMY JOCHIiKEHHI,
VABTPACTPYKTYPHI IOCTIHKEHHS CITKIBKH KpPOJHKIB TTiC-
ns IBI pisanux mo3 mendanany (5, 10, 20, 30 Ta 40 mxr)
[18] moka3zamu mpsMy 3aeXKHICTh KIIHIYHAX Ta YIbTpa-
CTPYKTYpHHUX 3MiH CITKIBKH BiJ 03U Tpemapary: mo3a 5
MKT HE BHKJIHKana OyIb-KHX 3MiH, aje BXKE HaBiTh MPHU
OTHOpPa30BOMY BBeZieHH! 10 MKT Oyiy BUSBIICHI MiHIMAITb-
Hi 0(pTaTBPMOCKOMIYHI 3MIHHU Y BUINISAL TOOAWHOKHX JIPi0-
HUX OCEPEIKiB MaJIOTIOMITHOI JAeMirMeHTalii, B TOW dac
SIK YIBTPACTPYKTYPHO B CITKIBI — OECTPYKIIsI Ha OKpe-
Mmux ginsakax mapy [TEC, y mapax Ta MemOpaHax IHCKiB
3oBHImHIX cerMeHTiB @K ta MIOK. JlosyBanHs 20 MKr
MendagaHy TpH OTHOPA30BOMY BBEICHHI MPOSBISLIOCS
3MiHAMH CITKiBKH Y BUTJIAI JUISTHOK MEPEpO3MOIiTy Tir-
MEHTY Ta JeTrMeHTaIllii, a Ha yIbTPacTPyKTypHOMY piBHI
IIapH CITKIBKH OyJH Ae30praHi30BaHi 3 MOPYIICHHAM YITb-
TpacTpykrypu @K Ta He#poHiB CiTKiBKH, mTiozom MIOK
i3 po3MaoM BHYTPIMTHBOKITITHHHUX CTPYKTYp, a y TPYIIi,
ne BBoamwn 30 i 40 MKT, BUABICHO YIIKOKEHHS SK BCIX
mrapiB CiTkiBkH, Tak i XK mapy 3 iX 3aMimeHHIM TTi03-
HOIO TKaHMHOIO. lle 3HauyHO pPI3HWTBCS 3 pe3yabTaTaMu
JIOCHI/DKEHHST TOIOTEKaHy, SIKMH MOKa3aB 3HAYHO BHIINI
npodine Oe3nmexu. Bar-Sela et al [19] mpu xiiHiYHOMY
Ta TICTOJIOTIYHOMY (CBITIIOBa MIiKPOCKOTIiSI) JIOCTiIKCHHI
3MiH CITKIBKH KPOJHKIB Ticis ogHOpa3zoBoi IBI mendana-
HY B pi3HHEX N03yBaHHAX (5, 15, 30 Ta 60 MKT) oTpuManu
HACTYTIHI Pe3yJbTaTH: BKE MMOYHHAIOYH 3 03U 15 MKT Ta
BUIIE OQTAIEMOCKOIIYHO BHUABICHI O3HAKU CKICPOTHY-
HUX CYOWH CITKIBKH Ta il MOOUTIHHS, HAHOLIBII TOMITHI
moONIM3y MICIIs BBEZCHHS MelaiaHy Ta Ol AucKa 30po-
Boro HepBa. [Ipu mboMy TicTONOTiYHO B 03aX 15 MKT Ta
30 MKr BUSBIIEHE I0303aJIE)KHE 30UIBIIEHHS CTOHIIEHHS
BHYTPIIIHIX Ta 30BHIMIHIX IIapiB CITKIBKH, a CITKIBKH ITiC-
151 BBeneHHst 60 MKT Mendanany Oyny IOBHICTIO 1e30pra-
Hi30BaHi.

TakuM 9HMHOM, EKCTIEPHIMEHTAIbHI JTOCHTIHKEHHS YiIb-
TPACTPYKTYPH CITKIBKHA KpPOJHUKIB TICIS OTHOKPATHOTO
BBEZIICHHS Pi3HUX 103 TomoTekany (20, 30, 40, 50 Ta 60
MKT) TIOKa3aJIn:

1. BigcyTHICTh TOKCHYHOTO BIUTUBY BCiX J03 TOIOTE-
KaHy Ha 3arajibHAUN CTaH Ta KIIHIYHUNA CTaH OKa KPOJIHKIB,
KpiM MiHIMaJTbHAX OQTAIEMOCKOMIYHUX MPOSBIB ITiCIISA
BBeZIcHHS Benmukux 103 (50 Ta 60 MKr) mpemapary 6e3 ix
MIPOTPECYBaHHS MPOTATOM IEPIOy CIIOCTEPEKEHHS.

2. Mo3u 20 Ta 30 Mkr, 110 exBiBajgeHTHO 40 Ta 60 MK
Y CKIIOBHIHOMY TiJIi JIFOMWHU, BUKIIMKAJIN HE3HAYHI TiIpo-
TIYHI 3MiHH B CITKiBII, aje Bxke 1031 40—50 MKT mpuBOAN-
MPOSIBIB TIOYATKOBOI aNbTepaliii opraHel B CTPYKTypax
XOPiOPETHHATHFHOTO KOMIUIEKCY, OTHAK TaKOTO POAY 3MiHU
HOCSITH TIOTCHIIIHHO 3BOPOTHUI XapaKTep i 3 4acoM, IpH
BiJICYTHOCTI TMOIIKOKYBAIBHOTO (PAKTOPy, iX CTPyKTypa
MO>KE TIOBEPHYTHUCS 10 HOPMAJIBHOI.
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3. AnanoriuHi quctpodiuHi 3MiHH CITKIBKH BHUKIIFKA-
I0Th OUTBIII iHTpaBiTpea bHi 03U TOMOTEKAHY, HOPIBHIHO
3 MendaraHOM, 3TiITHO 3 JITEpaTypHUMHU AaHUMH Ta Ha-
IIMMH TIOTIEPETHIMU TOCIIIKEHHIMA [9].

4. No3u 40—60 Mkr TomoTekany (20-30 MKT B excrie-
PUMEHTI) MOKYTh BBKATHCS YMOBHO OC3MEUYHHMH IS
oka moanau, 80—100Mkr (40-50 MKr B eKCIEpHUMEHTI)
ONTHUMAJIBHI 3 TOYKH 30pY CITiBBiTHOIICHHS €(PEKTHBHICTh
— TOKCHYHICTB, a /103a 120MKT (60 MKT B eKCIIEpHMEHTI)
MOYKEe BUKJIMIKATH aJIbTEPAIliiiHi 3MIHH B XOPiOKAIISIPHO-
MY KOMIIIEKCI, TOMY 3aCTOCYBaHHS TAKOTO JO3YBaHHS IS
JIFOZIMHH € HeOe3IIeYHHM HaBiTh EKCIICPHMEHTAIBHO.

ABTOpPCbLKUI BHECOK

AsTopu H. ®. bobposa, H. |. MonyaHtok, T. A. CopounH-
cbka, A. B. TkaueHko Ta €. B. BapwaHigse nigtBepaxytotb
NOBHY BIANOBIAaNbHICTL 3@ HACTYMHE: KOHUEMLUilo Ta gu-
3aliH gocnimpkeHHs, 36ip AaHuX, aHani3 Ta iHTepnpeTauito pe-
3ynbTaTiB, @ TaKoX MiAroToBKY pykonucy. Bci aBTopu npounta-
NN | CXBanunm ocTaTouHy BEpCito pyKonucy.

diHaHCyBaHHSA

Po6GoTa BUMKOHaHa B pamMKkax HaykoBO-4OCHiAHULBKOI po-
60Tn «[ocnigMTn YacToTy Ta xapakTep peunamsis Ta Bigaa-
NeHux ycknagHeHb nicns opraHostepiratodoro nikysaHHSA pe-
TMHOGNacToMu, Xipyprii BpOOXXEHUX KaTapakT 3 iMnnaHTauieto
I0J1 y piten Ta po3pobuTn 3acobm iX yCyHeHHs» (QepxaBHa
peecTpauis Ne 0126U001870).

BiamoBa Big BignoBiganbHOCTI

BucnoeneHi B npeacTaBneHin ctaTTi AyMKU € BacHUMM, a
HeomiLinHUMK NO3NLISIMU YCTaHOBM.

KoHdonikTu iHTepeciB

ABTOpPU He MatoTb KOAHOMO AINCHOrO YM MOTEHLMHOIO
KOHOMIKTY iHTepeciB (chiHaHCOBI, nepcoHanbHi, npodecin-
Hi Ta iHWIi iHTepecu), aKki Mornn 6 BANWHYTM Ha AYMKY LWOAO
npeaMeTa un matepianis, BUKNaAeHNX Ta 0BroBOPeHnX Yy Libo-
MY PYKOMWUCI.

3asBa npo AOTPUMAHHA €TUYHUX HOPM

HocnigXeHHa NpoBOAMNM Ha TBapuHax. EkcnepumeHT
nNpoBOAMBCSA BIANOBIAHO A0 €BPONENCHKOi KOHBEHLT Npo 3a-
XUCT XpebeTHNX TBapWH, SKi BUKOPUCTOBYIOTLCS ANS eKcne-
pUMEHTanbHNX Ta iHWKX HaykoBux uinen (Ctpacbypr, 1986).
MpoBeAeHHs ekcnepMMeHTanbHOro AOCHIAXEHHS [O3BOSIEHe
KomiteTom no Gioetuui 1Y «IHCTUTYT O4HMX XBOPOO i TKAHWH-
Hoi Tepanii im. B. M. ®inatoBa HAMH Ykpainu», npotokon Ne
2 Bip 17.04.2025 p.

3asiBa Npo AOCTYMHICTb AAHUX

Yci AaHi, Wo CTOCYTbCA AOCNIAXEHHS, BKITHOYEHI A0 cTaT-
Ti abo ix MoxHa oTpumaTu y aBTopa €nizaBeTv BaplaHiase
32 0OI'pPYHTOBaHNM 3aMMUTOM.

Cnucok ckopoyeHb

IBX — iHTpaBiTpeanbHa ximiotepanis; IBB — iHTpaBiTpe-
anbHe BBefeHHs; IBl — iHTpaBiTpeanbHa iH'ekuisa; XK — xopio-
kaninsapu; NEC — nirmeHTHWI eniTenin citkiBku; MEC — rmag-
Ka eHgonnasmaTtuyHa citka; MIOK — mionnepiBCbki KMiTuHY;
BMM — BHyTpiLWHS MexoBa MeMbpaHa; K — raHrniosHi knitu-
Hu; EK — engotenianeHi knituHn; ERG — enektpopeTtuHorpa-
dis; PK — cboTopeuenTopHi kNiTMHK; PB — peTnHobnacToma.
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Quantitative changes in monoamines in visual brain structures (visual
cortex, colliculus superior, and lateral geniculate dorsales) in an
experimental model of retinal pigmentary dystrophy
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Abstract

Introduction. Retinal pigment dystrophy is characterized
not only by degeneration of peripheral photoreceptors but
also by disruption of neuromodulatory balance in the central
structures of the visual analyzer.

Purpose. The specific aim of the study was to determine
quantitative changes in serotonin (5-HT), norepinephrine
(NA), and dopamine (DA) levels in the visual cortex (VC),
superior colliculus (CS), and lateral geniculate dorsales
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(LGD) under experimentally induced retinal pigment dystro-
phy (RPD).

Methods. The study was conducted on rabbits, where a
dystrophy model was induced by injection of monoiodoacetic
acid. The concentration of monoamines in brain structures
was determined using a fluorometric analysis method.

Results. Under normal conditions, 5-HT had the highest
value (410+7 ng/g in VC, 380<10 ng/g in CS, 405+5 ng/g in
LGD). A noticeable increase in 5-HT (420<10 ng/g) and DA
(390£10 ng/g) was observed in the CS, while a decrease in
5-HT (365+5 ng/g) and NA (320+10 ng/g) was recorded in
the VC. In the LGD, dopamine levels decreased significantly
to 310+6 ng/g (p < 0.05).

Under experimental retinal pigment dystrophy, significant
and structure-specific alterations in monoamine levels were
observed in the central visual structures. In the CS, the levels
of 5-HT, NA, and DA increased from 380+10 to 420+10 ng/g,
from 325+7 to 360+10 ng/g, and from 335+6 to 390+10 ng/g,
respectively (p < 0.05). In contrast, DA levels in the LGD
decreased from 340%6 to 310+6 ng/g (p < 0.05), while 5-HT
levels in the VC decreased from 410+7 to 365+5 ng/g. These
findings indicate differential monoaminergic responses across
the central visual structures during retinal pigment dystrophy,
suggesting that retinal degeneration is accompanied by re-
gion-specific alterations in central neuromodulatory mecha-
nisms. The observed changes in 5-HT-ergic, NA-ergic, and
DO-ergic systems may reflect adaptive and/or compensatory
processes associated with impaired retinal input and altered
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central-peripheral visual integration. Preservation of mono-
aminergic homeostasis within the central visual system may
therefore represent an important consideration in strategies
aimed at maintaining neuronal function and visual process-
ing under dystrophic conditions.

Keywords: retinal pigment dystrophy, visual brain
structures, neuromodulatory balance disruption, experiment,
retina.

Pes3tome

Ilizmenmua oucmpois cimkieku xapakmepuzyemvcs He
e 0ecenepayicio nepugepuyHux gomopeyenmopis, aue i
NOPYUWEHHAM HEeUPOMOOVIAMOPHO20 OANAHCY 8 YEeHMPATLHUX
CMPYKMypax 30po8o2o ananizamopa.

Mema. Memoio docniodicenns Y10 GUHAUEHHS KLIbKIC-
Hux 3miH pieHie cepomoniny (5-HT), Hopaopenaniny (NA) ma
doghaminy (DA) y 30positi kopi (3K), eepxuvomy copoky (BI)
ma namepanbHux KoaiHdacmux oopcanvuux sopax (JIK/])

npU eKCNepUMeHManbHoO IHOYKOBARIU NieMeHMHIN Oucmpopii

cimxiexu (I1/]C).

Memoou. Jlocniodicenns npogoOuUnocs Ha KpoauKax, oe
Mo0env oucmpoghii’ oyna iHOYKo8aHa iH'eKyier0 MOHOUOOOY-
moeoi kucromu. Konyenmpayito monoaminie y cmpykmypax
MO3KY GUHAYANU 30 OONOMO2OI0 (IYOPOMEMPUYHO20 MEMO-
dy ananizy.

Pesynomamu. 3a Hopmanvuux ymos 5-HT mae matiguwye
sHauennst (41017 ne/e y 3K, 380+10 ne/e y BI, 405+5 ne/e
v JIK]]). V 3K cnocmepieanocs nomimue 30i1buleHHs pi6Hs.

Introduction

The visual analyzer is not composed solely of a pe-
ripheral receptor apparatus; rather, it is a complex neu-
ral network system in which the reception, transmission,
and interpretation of visual information occur through
tight functional integration with multiple structures of the
central nervous system (CNS). Visual signals transmitted
along the retino-geniculo-cortical pathway are processed
through highly organized synaptic and subcortical mecha-
nisms, in which both cortical and subcortical structures are
involved [1]. Within this integrative process, monoami-
nergic systems—5-HT, NA, and DA-play a crucial role in
the adaptive modulation of visual function [2,3,4]. These
neuromodulators act through both classical synaptic trans-
mission and “volume transmission” mechanisms, exert-
ing widespread regulatory effects on neuronal networks.
They are fundamentally involved in optimizing the signal-
to-noise ratio, regulating cortical excitability levels, and
maintaining synaptic plasticity [5,6]

In neurodegenerative conditions such as retinal pig-
ment dystrophy (RPD), degenerative changes occurring in
photoreceptors and retinal pigment epithelial cells lead not
only to peripheral visual impairment but also to signifi-
cant functional reorganization at central visual pathways,
including visual cortex (VC), colliculus superior (CS), and

5-HT (420+10 ne/2) ma DA (390£10 ne/2), mooi sik y 3K 6yno
saghikcosano sHudicennst pisns 5-HT (365+5 ue/e) ma NA
(320£10 ne/e). ¥V JIK]] pisensb 0ogaminy 3HAUHO 3HUBUBCS 0O
31046 ne/z (p < 0,05).

3a excnepumenmanvroi niemenmmuoi oucmpoii cimxiexu
CROCMEPI2anUcst 3HAYHI Ma CMPYKMYPHO-CReYUupiuni 3miHu
PIHA MOHOAMIHIE Y YEeHMPANLHUX 30POGUX cmpyKmypax. Y
KC pisni 5-HT, NA ma DA 36inouunucs 3 380+10 0o 420+10
ne/e, 3 325+7 oo 360+10 ne/e ma 3 335+6 0o 390+10 ne/e
gionosiono (p < 0,05). Ha npomusazy yvomy, pisui DA &
JIK/ snusunuca 3 3406 0o 310+6 ne/e (p < 0,05), mooi sk
pisni 5-HT y 3K suuzunucs 3 410+7 0o 365+5 ne/e. Ii oani
6KA3VIOMb HA OughepeHyianvHi MOHOAMIHepeIuHi peakyii 6
YEHMPATbHUX 30POGUX CIPYKMYPax nio uac nieMeHmHoi
oucmpoii cimkieku, wo ceiouums npo me, wo OeceHepa-
Yist CIMKIBKU CYNPOBOONCYEMBCSL PELIOHAPHO-CNEYUDIUHUMU
SMIHAMU 6 YEHMPATbHUX HeUpOMOOYIAMOPHUX MEXAHIZMAX.
3minu, wo cnocmepieanucs 6 5-HT-epeiunitl, NA-epeiuniti ma
DO-epeiuniii cucmemax, Moxcyms 8i0oopasxcamu a0anmueHi
ma/abo KomMnencamopui npoyecu, no8'sa3ami 3 NOPyUeHHsIM
6XIOH020 CUSHATLY CIMKIBKU MA 3MIHEHOK YEeHMPALbHO-nepu-
Gepuunoio 30posoio inmeepayicio. Tomy 30epesrcens mono-
amiHep2iuHo20 2omeocmasy 8 YeHmpanbHill 30positl cucmemi
Mooice Oymu 8adNCIUBUM PAKMOpom y cmpamezisx, CRpsAmMo-
BAHUX HA NIOMPUMK) HEUPOHANbHOI QyHKYII ma 30posoi 06-
POOKU 8 OUCMPODIUHUX YMOBAX.

Knrwuosi cnosa: niemenmna oucmpoqhisi cimkiexu, 30po6i

CMPYKmMypu MO3KY, NOPYUWEHHAM HeUpoMOoOyAamopHozo 0a-
JAAHCY , eKCNepuUMeHnm, CimKieKda.

lateral geniculate dorsales (LGD). Recent studies indicate
that these changes are accompanied by the activation of
structural and functional plasticity mechanisms within the
visual system [7]. Modern neurobiological research shows
that functional adaptation of the visual system in RPD and
other retinal degenerations cannot be explained solely by
peripheral deafferentation; rather, active top-down com-
pensatory mechanisms at the CNS level play a crucial role.
In this adaptive process, key monoaminergic structures
such as the locus coeruleus (LC), raphe nuclei (nR), and
substantia nigra (SN) are centrally involved in the reorga-
nization of visual networks and optimization of sensory
processing. Monoamines exert diffuse effects on large
neuronal populations within the CNS via volume transmis-
sion, regulating not only local synaptic transmission but
also network-level processes such as rhythmgeneration,
oscillatory synchronization, and functional connectivity.
These properties characterize monoaminergic systems as
key regulatory components of neuroplastic and adaptive
responses in the visual system [3].

The specific purpose of the study was to determine
quantitative changes in monoamines in the VC, CS, and
LGD under experimentally induced RPD.
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Methods

Selection and Description of Participants / Experi-
mental Model Development

The experiment was performed using 20 healthy male
Chinchilla rabbits, 6 months of age, with a body weight
of 3-3.2 kg. The animals were randomly divided into two
groups: a control group (n = 10) and an experimental dys-
trophy group (n = 10). The animals were kept in standard
vivarium conditions and had free access to food and wa-
ter. Prior to the experimental procedures, the rabbits were
allowed to adapt to the laboratory environment and were
maintained under a controlled 12-h light/12-h dark cycle.
All experimental procedures complied with the European
Convention for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes and the
relevant legislation of the Republic of Azerbaijan. The
study was approved by the Institutional Animal Care and
Use Committee (Approval No. 1/643-11QD).

The RPD was induced by intravenous injection into the
ear vein of monoiodoacetic acid (MIA) at a dose of 18 mg/
kg (2.0% solution) [8]. This method was applied to simu-
late early-stage metabolic disturbances in photoreceptor
and retinal pigment epithelial cells of the retina. For induc-
tion of anesthesia during the MIA injection procedure, ket-
amine (Calipsol) was administered at a dose of 50 mg/kg.

Data Collection and Measurements / Biochemical
Determination of Monoamines

For quantitative determination of serotonin, norepi-
nephrine, and dopamine in brain structures (VC, CS, LGD)
under RPD conditions, the following sequential fluoromet-
ric protocol was applied:

Tissue Preparation and Extraction

According to the Noell method, a 1-month period was
allowed for the development of moderate retinal dystro-
phy following the injection of MIA. Accordingly, eutha-
nasia was performed 1 month after MIA injection, follow-
ing the establishment of the retinal dystrophy model. The
rabbits were deeply anesthetized with general anesthesia
and euthanized by decapitation. Following decapitation,
the brain was rapidly removed, dissected into the required
anatomical structures, weighed, and stored at —20 °C until
biochemical analysis. For monoamine extraction, each tis-
sue sample was homogenized in 3 mL of ice-cold acidified
n-butanol. Homogenization was performed under cooled
conditions, with the samples maintained on ice. The ho-
mogenates were centrifuged at 10,000 rpm under cooled
conditions. From the resulting homogenate, 2.5 mL of the
organic/supernatant phase was transferred to a clean tube,
followed by the addition of 0.5 mL cysteine solution and
5 mL heptane. The samples were mixed and subsequently
centrifuged at 1,500 rpm under cooled conditions to fa-
cilitate phase separation. The aqueous phase was collected
and used for quantitative fluorometric determination of
NA, 5-HT, DA.

The fluorometric determination was based on the meth-
od of Ciarlone, with modifications. Published applications
of this method use acidified n-butanol extraction followed

by separation with heptane and fluorometric determination
of 5-HT using o-phthalaldehyde and catecholamines using
iodine oxidation. [9].

Norepinephrine and Dopamine Determination

For catecholamine determination, 1.0 mL of the aque-
ous phase was transferred to a clean tube. 0.2 mL of 0.1
M EDTA reagent was added, followed by 0.1 mL of 0.1
N iodine solution. After mixing, the reaction was allowed
to proceed for 2 min at room temperature. Subsequently,
0.2 mL of alkaline sulfite reagent was added and allowed
to react for 2 min, followed by the addition of 0.2 mL of 5
N acetic acid.

For the preparation of the alkaline sulfite reagent, 0.5
g of anhydrous sodium sulfite was dissolved in 2 mL of
distilled water, followed by the addition of 18 mL of 5 N
sodium hydroxide. This reagent was freshly prepared be-
fore use.

The reaction mixtures were placed in a boiling-water
bath for 2 min, cooled, and fluorescence was measured
using a Hitachi MPF-4 fluorometer. NA fluorescence was
determined at an excitation wavelength of approximately
380 nm and an emission wavelength of approximately 480
nm. DO fluorescence was determined at approximately
320 nm excitation and 375 nm emission. The catechol-
amine concentrations were calculated using appropriate
external standards.

Serotonin Determination

For serotonin determination, 0.2 mL of the aqueous
phase was transferred to a clean tube and treated with 1.2
mL of o-phthalaldehyde (OPT) reagent (4 mg%). The OPT
reagent was prepared by dissolving 4 mg of o-phthalalde-
hyde in 100 mL of 10 N hydrochloric acid.

The reaction mixture was incubated in a boiling-water
bath for 10 min, cooled, and the fluorescence was mea-
sured using a Hitachi MPF-4 fluorometer. Serotonin fluo-
rescence was measured at an excitation wavelength of ap-
proximately 360-370 nm and an emission wavelength of
approximately 470 nm. The serotonin concentration was
calculated from the corresponding calibration standards.

Reagent Preparation

The following reagent concentrations were used ac-
cording to the Ciarlone fluorometric procedure: EDTA,
0.1 M; iodine, 0.1 N in absolute ethanol; acetic acid, 0.2 N
and 5 N; sodium hydroxide, 5 N; alkaline sulfite, freshly
prepared 25% (w/v); and o-phthalaldehyde (OPT), 4 mg%
in 10 N hydrochloric acid. The monoamine standards were
prepared in acidic solution and used for calibration of the
fluorometric measurements.

All extraction and phase-separation procedures were
performed under cooled conditions to minimize degra-
dation of the monoamines. Samples were maintained on
ice during tissue processing, and centrifugation was per-
formed under cooled conditions.

Statistics

Statistical analysis and mathematical processing of the
data were performed using Microsoft Excel 2019 (Micro-
soft Corporation, Redmond, WA, USA). One-way analysis
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of variance (ANOVA) was used to assess differences
among the experimental groups, and statistical sig-
nificance was set at p < 0.05.

Results

In the first stage of the experimental study, the
levels of 5-HT, NA and DA were determined in three
central visual structures of the control rabbits: the VC,
CS and LGD (Figure 1). In the VC, the concentra-
tions of 5-HT, NA, and DA were 410+7, 37545, and
39548 ng/g, respectively. In the CS, the correspond-
ing concentrations were 380+10, 325+7, and 335+6
ng/g, whereas in the LGD they were 40545, 340+7,
and 34046 ng/g, respectively. Comparative analy-
sis showed that 5-HT had the highest concentration
among the three monoamines in all three structures.
The VC was characterized by the highest basal levels
of NA and DA, whereas the CS generally showed the
lowest monoamine concentrations; however, these
differences were not statistically significant. The
LGD demonstrated intermediate values.

Following induction of experimental retinal dys-
trophy, the concentrations of the three monoamines
were determined using the same methodology (Figure
2). In the VC, the concentrations of 5-HT, NA, and
DA were 365+5, 320+10, and 370+4 ng/g, respective-
ly. In the CS, the concentrations of 5-HT, NA, and DA
were 420+10, 360+10, and 390+10 ng/g, respectively.
In the LGD, the corresponding concentrations were
390£10, 330£8, and 310+6 ng/g, respectively. Com-
pared with the control group, statistically significant
changes were observed in 5-HT, NA, and DA levels
in the CS, as well as in DA levels in the LGD (p <
0.05; Figure 2).

Comparative analysis between the control and
dystrophy groups demonstrated a decrease in 5-HT
concentration in the VC from 410£7 to 365+5 ng/g
and an increase in 5-HT concentration in the CS from
380+10 to 420+ ng/g. Similarly, DA concentration in-
creased in the CS from 335+6 to 390+10 ng/g, while
DA concentration in the LGD decreased to 310+6
ng/g. NA concentration in the CS increased from
32547 to 360+10 ng/g. These changes were statisti-
cally significant.

Compared with the control group, experimen-
tal animals with retinal pigment dystrophy showed
a statistically significant increase in the levels of all
monoamines (5-HT, NA, and DA) in the CS region (p
< 0.05), whereas a statistically significant decrease in
DA levels was observed in the LGD region (p < 0.05).

Discussion

This pattern of distribution in control animals
confirms that monoamines exhibit specific functional
activity in the respective brain structures involved in
the processing and integration of visual information.
In particular, the elevated monoamine concentrations
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Figure 1. Basal levels of brain monoamines (serotonin (5-HT), nor-
epinephrine (NA), and dopamine (DA)) in healthy (control) animals.
(visual cortex (VC), colliculus superior (CS), lateral geniculate dor-
sales (LGD))
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Figure 2. Concentrations of serotonin (5-HT), norepinephrine (NA),
and dopamine (DA) in the visual cortex (VC), superior colliculus
(CS), and lateral geniculate dorsale (LGD) following induction of
experimental retinal dystrophy. Data are presented as mean + SD.
*p < 0.05 compared with the corresponding control group.

observed in the VC indicate a high intensity of monoaminergic
modulation in the regulation of neuroplastic processes and sig-
nal transmission within this region. Under normal physiological
conditions, the hierarchical distribution of monoamines observed
across the VC, CS, and LGD (VC > CS > LGD) demonstrates
structural heterogeneity of monoaminergic regulation in visual
information processing.

Our results show that under dystrophic conditions, this large-
scale network dynamic is significantly altered. The dynamic indi-
cates that during dystrophy, neurotransmitter exchange between
the visual centers of the brain is disrupted, and that the adaptive
mechanisms of the respective structures to the pathological pro-
cess differ. The observed changes in NA levels demonstrate a
structure-specific pattern of noradrenergic modulation in the cen-
tral visual system under experimental RPD. NA levels decreased
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in the VC from 375 to 320 ng/g, whereas they increased
in the CS from 325 to 360 ng/g (p < 0.05). This differen-
tial response may reflect distinct noradrenergic regulatory
mechanisms across central visual structures in response to
altered retinal input. The increase in NA in the CS may in-
dicate enhanced noradrenergic modulation in this structure,
whereas the decrease observed in the VC may reflect re-
duced noradrenergic signaling or altered local neurotrans-
mitter regulation. Thus, the noradrenergic response should
be considered structure-dependent rather than as a uniform
increase in NA throughout the central visual system.

This represents an attempt by the noradrenergic system
to regulate “synaptic gain control” in order to compensate
for visual signal deficits. NA functions as an adaptive “fil-
ter” to reduce distortion of visual signals. Despite its small
size, the LC has extensive projection systems, confirming
its critical role in regulating cognitive and physiological
arousal [10]. In our observations, the role of NA in lateral
inhibition and contrast modulation indicates that this nor-
adrenergic “reset” mechanism is essential for preserving
visual information processing.

On the other hand, the relative stability or slight in-
crease of the 5-HT system depending on the structure re-
flects its homeostatic modulatory and “protective” function
[117]; this system provides a delayed but stable response
to pathological processes. The ability of 5-HT to regulate
emotional and cognitive functions within the CNS is cru-
cial for maintaining system integrity under stress condi-
tions associated with RPD [12,13].

One of the most significant findings of this study is
the marked reduction of DA levels in the LGD (310 ng/g),
while remaining relatively stable in the VC. This highlights
the central role of dopamine in thalamo-cortical visual
transmission and suggests that the thalamic level of visual
processing is the most sensitive component in terms of do-
paminergic modulation [14,15].

Several limitations of the present study should be ac-
knowledged. First, the study was conducted using an ex-
perimental animal model of retinal pigmentary dystro-
phy; therefore, the findings obtained in rabbits may not
be directly extrapolated to human retinal degenerative
disorders. Second, the relatively limited sample size may
reduce the statistical power and generalizability of the find-
ings. Third, the study focused on quantitative changes in
5-HT, NA, and DA within selected visual brain structures,
including the VC, CS, and LGD. Consequently, changes
in other neurotransmitter systems and brain regions were
not investigated. Finally, the fluorometric methods used for
monoamine determination provide quantitative biochemi-
cal information but do not directly establish the cellular or
molecular mechanisms underlying the observed changes.
Further studies using larger sample sizes and complemen-
tary biochemical, histological, electrophysiological, and
molecular approaches are warranted to clarify the mecha-
nisms associated with alterations in monoamine levels fol-
lowing retinal pigmentary dystrophy.

To conclude, the obtained results demonstrate that un-
der retinal pigment dystrophy, monoaminergic systems
undergo differential and structure-specific reorganization
at various levels of the visual analyzer. The compensatory
activation of the noradrenergic system in the CS, the rela-
tive stability of the serotonergic system, and the reduction
of dopaminergic modulation at the LGD level collectively
indicate the formation of multi-level neuroplastic adapta-
tion mechanisms in the visual system. These changes are
associated not only with local neurotransmitter imbal-
ance but also with large-scale network dynamics and the
reorganization of neuromodulation mediated via volume
transmission. Consequently, this complex interaction of
monoaminergic systems can be considered one of the key
compensatory mechanisms aimed at maintaining function-
al stability of the visual system under pathological condi-
tions, providing a promising direction for the development
of targeted neuromodulatory therapies in the future.
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Pe3tome

Mema. Yzacanvnumu cyuacui oami wooo 3acmocyeanis
cmanoapmuzosarnoco mecmy CSV-1000E oas oyinku konmp-
acmuoi yymaugocmi ma GyHKYioHarbHOo20 30py Npu oQhmans-
MONOCTUHUX [ HEUPOOPMANbMONOIUHUX CIMAHAX, A MAKONC
NPOAHANIZY8amu 1020 KIIHIUHI MOJNCIUBOCTI, 8I0MBOPIOsa-
Hicmo, obmedicents ma GaKxmopu, uwjo 6NIUBaOMs Ha pe3yo-
mamu mecmy8aHHsI.

Memoou. [Iposedero yinbosuil 02150 CyyacHoi nimepa-
mypu 3 akyenmom Ha nyonixayii 2015—2026 pp. ma okpemi
@yHoamenmanvHi pobomu nonepeouix pokie. Ilpoananizosa-
no sacmocysannsi CSV-1000E npu enaykomi, ambnionii, ka-
mapaxkmi, UCOKI Mionii, nicis pepakyitiHux empyyars ma
iMnaanmayii iHmpaoKyIspHUX JIH3, d MAKONC OAHi oo Kili-

DOI: https://doi.org/10.31288/Ukr.j.ophthalmol.202656068
UDC: 617.7-072.7(048.8)

Corresponding author: Viktorila M. Havryliv, Ophthalmologist,
Kopf Eye Clinic, Uzhhorod, Ukraine, 88000; Regional Clinical Cen-
ter of Neurosurgery and Neurology, Uzhhorod, Ukraine.

Received 2026-07-23
Accepted 2026-09-21

Cite this article as: Havryliv VM, Lazar YuM, Havryliv TS. CSV-
1000E contrast sensitivity test in the assessment of functional vision:
a review. Ukr. j. ophthalmol. 2026;5:60-68

© The Authors, 2026

This is an open access article under the Creative Commons
Attribution 4.0 International (CC BY 4.0) license

HIYHO20 3HAYEHHA OYIHKU KOHMPACMHOL YymAu8oCcmi npu im-
WUX OPMAanbMONOSIYHUX | HEUPOOPMATLMONOLTUHUX CIMAHAX.

Pesynomamu. CSV-1000E 3a6e3neuye KinvKicHy OyiHKy
Koumpacmuoi uymaueocmi Ha 3, 6, 12 i 18 cpd. Tecm oac
3M02Y BUAGTAMU 3HUIICEHHS KOHMPACMHOL 4YMAU8oCmi Ha-
8imb 3a BIOHOCHO 30epedceHOi 2ocmpomu 30py, a MAaKoHC
oyiniosamu (YYHKYIOHANbHI 3MIHU NICAsL XIpYypeiuHux i peg-
pakyitinux empyuans. Tecm 3abe3neuyc cmanoapmuzosa-
He niOC8IYY8aHHA Ma KOHMPOIbOBAHI YMOBU MeCny8aHHs.
i Modce 3acmoco8y8amuch y KuHIYHUX OOCTIONCEHHAX ma
0pmanbMono2iuHitl npakmuyi.

Bucnosku. CSV-1000E € cmanoapmu308aHum ncuxo-
izuunuM iHCMPYMEHmMOM KIMbKICHOI OYIHKU KOHMPACMHOL
YYMAUGOCMI, w0 OONOBHIOE GUIHAYEHHS 20CTPOMU 30pY MA
Modkce 8UKOPUCMOBYBAMUCS OJIsL 6UAGNEHHS | MOHIMOPUH2Y
DyHKYiOHANLHUX 30pOBUX NOPYUEHD.

Knrouosi cnoga: konmpacmua wymaugicms, hyHKYioHAb-
nuii 3ip, CSV-1000E, sxicmo 30py, pomoniuni ymosu, me3o-
NiYHi yMOGBU.

Abstract

Purpose. To summarize current evidence on the use of the
standardized CSV-1000E test for the assessment of contrast
sensitivity (CS) and functional vision in ophthalmic and neu-
ro-ophthalmic disorders, and to review its clinical utility, test-
retest reliability, limitations, and factors affecting test results.

Methods. A targeted review of contemporary literature
was conducted, with emphasis on publications from 2015 on-
wards and selected foundational studies from earlier years.
Data on the use of the test in glaucoma, amblyopia, cataract,
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high myopia, after refractive procedures and intraocular lens
implantation were reviewed, together with evidence on the
clinical relevance of CS assessment in other ophthalmic and
neuro-ophthalmic conditions.

Results. The CSV-1000F provides quantitative assessment
of CSat 3, 6, 12, and 18 cycles per degree. The test can detect
reduced CS despite relatively preserved visual acuity and can
be used to assess functional changes after cataract surgery
and refractive procedures. The test provides standardized il-

BeTyn

OyHKIIOHATHHAN 3ip € IHTEerpajdbHUM ITOKa3HHKOM
e(heKTUBHOCTI 30pOBOI CHCTEMH, IO XapaKTepU3ye 37ar-
HICTh MaIli€HTa BUKOHYBATH Bi3yasbHi 3aBIaHHS B YMOBAX,
HaOMIDKEHHX 10 pealbHuX. Ha BiaMiHy Bix TpaaumiiHOTO
BHUMIPIOBaHHS TOCTPOTHU 30Dy, SKE OI[IHIOE 3IaTHICTh OKa
PO3pI3HATH NeTalli 32 YMOB BHCOKOTO KOHTpPAaCTy, (pyHK-
nioHanpHHH 3ip (functional vision) omucye Te, HACKUTBKA
JIOMUHA MOYKE BHKOPHCTOBYBAaTH 30pOBY iH(opMaIiro y
MTOBCSIKIEHHOMY JKHTTI.

Y MiXHapomHii o TanmbMONOTIUHINA Ta peabimiTamiii-
HIill JTiTepaTypi med MmiAxiA BiIPi3HSAIOTH BiX MOHATTS 30-
poBux ¢yHkuii (visual functions), 70 IKUX HaIeXaTh TO-
CTpOTa 30pY, I10JI€ 30PY, KOJIbOPOCIPHUHHATTS, KOHTPacTHA
Ta IPOCTOPOBA YYTIUBICTh. DYHKIIOHATBLHUN 31p PO3IIIS-
JAETHCS K MPAKTUYHA peaizallis MuX (QyHKIINA I 9ac
BHUKOHAHHS ITOBCSKICHHNX 3aBIaHb.

Taxwii MiaXig mIpeIcTaBIeHIH, 30KpeMa, Y TOKYMEHTaxX
International Council of Ophthalmology (ICO), mozmemni
Colenbrander ta MixkHapomHUX Kiacuikamisax (QpyHKITiO-
HYBaHHS, a TAKOXX BUKOPHCTOBYETHCS B Cy4acHHX HOCIIi-
JOKEHHSIX 30pOBOI1 (PYHKIIT Ta ii BIUIUBY Ha MOBCAKICHHY
JUSTBHICTS. [1, 2].

KontpactHo-npoctopoBa  uymnuBicth  (Contrast
Sensitivity Function, CSF) € kimpkicHOIO XapaKTepuc-
TUKOIO: TIOPIT BUSBIICHHS 3aJIC)KUTh HE JIMIIC BiJ PIBHSA
KOHTpAcTy, a i Bil IPOCTOPOBOI YAaCTOTH CTHMYIY, a Ta-
KOX BiJ] 3a)Ty4€HO] JIAaHKH 30pOBOi CHCTEMH — (OTO-/Me30-/
CKOTOMIYHO{; EHTpaTbHOI/MepudepudHoi ciTkiBkm; P- i
M-kananis [3, 4, 5, 6, 7].

Kontpactaa uyrmusicts (KH) xapakTepusye 3MaTHICT
30pOBOi CHCTEMH PO3PI3HATH 00’€KT 1 (DOH 3a Pi3HHIECIO
SICKPABOCTI Ta 3aJI€KUTh BiJl ONTHYHUX BIACTUBOCTEH OKa
1 HeHpOCEHCOPHOT 00POOKH CHTHAITYy CITKiBKOIO Ta 30pO-
BuMu Tsixami [8]. Ha BinMiHy BiJ cTaHZapTHOT BUCOKO-
KOHTPACTHOI TOCTPOTH 30py, omiaka KU mMoke BUABIATH
(hyHKIIOHATBHI TTOPYIICHHS, SKi HE BiOOpaKarOTHCS Iif
Yac 3BHYAIHOTO Bi30OMETPUYHOTO TECTyBaHHA. [Ipu riay-
xoMi 3HmKeHHI KU Moxke crocTepiraTucs Bxe Ha paHHIX
CTaNisfAX 1 TMOCHITIOBATUCS 31 30UTBIICHHSM BHPaKEHOCTI
nedexty moist 3opy [9, 10]. Ilpu HeoBackymsapHiit BM/]
samkeHa KY moxke BimoOpaxkaTn (QyHKIIOHAJIBHI 00Me-
JKCHHSI HaBITh 3a BITHOCHO 30€peKeHOi HaiKpammoi Ko-
puroBaHoi rocTpoTH 30py [11], a mpu mykpoBoMy miaberi
nmopymenHs KY ommcani 3a MiHiMaIbpHOT a00 BiICYTHBOI
KIiHIYHO 3Ha4ymoi permHomartii [12]. 3mian KY Takox

lumination and controlled testing conditions and can be used
both in clinical research and ophthalmic practice.

Conclusion. CSV-1000E is a standardized psychophysical
tool for the quantitative assessment of contrast sensitivity. It
complements conventional visual acuity testing and may be
useful for detecting and monitoring visual dysfunction.

Keywords: contrast sensitivity, functional vision, CSV-
1000E, quality of vision, photopic conditions, mesopic condi-
tions.

BUSIBJISIIOTBCS TIPH KaTapakTi Ta MOXYTh BUKOPHUCTOBYBa-
THUCS TS OLIHKH SKOCTI 30py MICIs IMIUIaHTaLii iHTpao-
Kysipaux i3 [13, 14]. BumiptoBanas KY y xminiuHii
MpakTHLi TMOTpedye 3acTOCYBaHHS CTaHIAPTU30BAHHUX
METO/IIB JJIs 3a0€3eYeHHS BIATBOPIOBAHOCTI PE3yJIbTaTIB.
CSV-1000E nozBonsie xinbkicHo orinroBatu KU Ha mpo-
cTopoBuX 4actoTax 3, 6, 12 1 18 cpd. CranmaprusoBaHi
YMOBH TE€CTYBaHHS Ta KOHTPOJb OCBITJICHHSI 3MEHILYIOTh
BIUIMB 30BHIIIHIX (D)aKTOPIB HA Pe3yJbTaTH BUMIPIOBaHHS
Ta J03BOJISIOTH 3aCTOCOBYBATH TECT y KIIIHIYHHUX HOCIIi-
JOKEHHSIX 1 oTaibMororiuniit mpakrwuii [15, 16].

MeTo010 IIHOTO OISy € y3araJdbHUTU Cy4acHi JaHi
IIOJI0 3aCTOCYBaHHsS cTaHJapTu3oBaHoro tecry CSV-
1000E mnst ominkn KY Ta ¢yHKUIIOHANBEHOTO 30py INpH
orasbMONIOTiYHUX 1 HEHPOO(TAIBEMONIOTIYHIX CTaHAX,
a TaKoXX MPOaHAII3yBaTH HOTO KIIIHIYHI MOMJIMBOCTI, BiJ-
TBOPIOBAHICTh, OOMEXEHHs Ta (PAKTOPH, IIO0 BIUIUBAIOTH
Ha pe3yJbTaTH TECTyBaHHSL.

MeToau nowyky nitepatypu

[Tomyk miteparypu mnpoBoxwin B 06azax PubMed/
MEDLINE, Scopus ta Web of Science 3a nepios i3 ciuss
2015 p. no cepmust 2026 p. st METOIOIOTIYHOIO KOH-
TEKCTY JI0AaTKOBO BKJIIOYAJIM OKpeMi (yHJaMeHTalbHI
pobotu monepenHix pokis. [louryk 31iACHIOBAIN 3 BHKO-
puUcTaHHsAM KOMOiHalili TEpMiHIB: «contrast sensitivity»,
«contrast sensitivity function», «CSV-1000», «CSV-
1000E», «functional vision», a Takok KIIHIYHHX KITFO-
4oBUX CJiB «glaucomay, «amblyopiay, «cataract», «age-
related macular degeneration», «myopia», «intraocular
lens», «refractive surgery», «traumatic brain injury» Ta
«optic neuritis» i3 3aCTOCyBaHHSM JIOIIYHHUX OIEPATOPIB
AND Ta OR.

Jlo OCHOBHOIO KJIIHIYHOTO aHaJli3y BKJIIOYAIW OpHU-
riHajbHI JOCTipKeHHs, y sikux KU  ouiHoBamu craH-
JApTU30BaHUMH METOJAMH, 3 OCHOBHUM aKIIEHTOM Ha
CSV-1000/CSV-1000E, 3a yMOBH J0OCTaTHBOTO OHHCY
[IPOTOKOJIY TECTYBaHHS, XapaKTepUCTHUK BHOIpKM Ta pe-
3ysbTariB. JlOCHIPKEeHHSI 3 BUKOPUCTAHHSIM 1HIIUX CTaH-
JapTH30BaHUX MeToiB ominku KY BKIIFOYaIH, KO BOHU
MaJld 3HAueHHsl JUIs MOPIBHSHHS METOAMK a00 OLIHKH
kiiniuaoi pomi KY 3aramom. Metononoriuti, GpyHmameH-
TaJbHI Ta OIVISAOBI MyOMiKalii 3aIydand OKpeMo i 00-
I'pyHTyBaHHs npuHImniB ouinku KY Ta inTeprperauii pe-
3yJIBTATIB.
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Kpurepii BrimrodeHHs:

* OpHUTiHANBHI TOCIIIKEHHS 13 3aCTOCYBaHHSAM CTaH-
JapTH30BaHUX METOiB oIiHku KY;

* JOCTATHIN ONNC METOANKHU, YMOB TECTYyBaHHSI, XapaK-
TEePHUCTUK BUOIPKHU Ta PE3yIbTaTIB,;

* myOriKarii y pereH30BaHNX HAyKOBUX BHIAHHAX 13
JOCTYITHUMHY JAHUMH, TOCTATHIMU JIJIS aHAITI3Y.

Kputepii BUKITIOYCHHS:

* BUKOPHUCTAaHHS HECTAaHAAapTU30BaHWX a00 HEBailo-
BaHUX MeToduk ominku KU,

* HEJIOCTATHIN OIMMC METOIOIOTIT JOCTIIKEHHS;

* myOmikamii 0e3 peleBaHTHUX MEePBUHHUX KIIHIYHUX
JTaHUX.

IaTodizionoriuni acnekTH KOHTPACTHOI Yy TVIMBOCTi

KoHTpacTHa 4yTIMBICT € IHTETpaJIbHUM ITOKa3HUKOM
poOOTH ONTUYHOI Ta HEHPOCEHCOPHOI CUCTEM 30Dy, AKUH
BU3HAYA€E 3[aTHICTh MAI[IEHTA BUSBJSITUA PI3HUIIO SICKpa-
BOCTI MiX 00’€KTOM 1 ()OHOM HPH PI3HUX MPOCTOPOBHX
yactorax ctumyiny [3, 4, 5, 17]. IlpocropoBa yactora BU-
MIPIOETHCS Y IUKIIAX Ha Ipajayc 30poBoro mojust (cycles per
degree, cpd) 1 BU3Ha4a€e po3Mip Ta KiJIBKICTh TTOBTOPIOBA-
HUX €JIEMEHTIB 300pa)KeHHSI, @ TAKOXK KOJIMBAHHS CHHYCO-
{THUX CMYT 3 Pi3HOIO YaCTOTOIO.

Hopmanena ¢ynkiis KU xapakrepusyeTbes nepesep-
HyTot0 U-1ofi0HOI0 (DYHKITI€I0 KOHTPACTHOI YyTIMBOCTI
(CSF): naiiBuIla 4yTIMBICTh CIOCTEPIracThCcs Ha Cepel-
HIX IPOCTOPOBHX YacToTax (0:1m3bko 4—6 cpd), Toxi Sk Ha
HU3BKUX Ta BUCOKUX YaCTOTaX BOHA 3MEHIIYEThCS [6, 7].

L xpuBa hopMyeThCsl BHACHIZOK CYKYITHOTO BIUTUBY
ontuuHKUX (GakTopiB (audpaxiis, adeparii, po3ciroBaHHs
CBIT/Ia) Ta HEHPOHHOI 0OPOOKK 300pakeHHs B CITKIBII i
LEHTPAIBHUX BiJIiJIaX 30pOBOi cucTemu [8].

[TaroorivHi cTaHy, MO BIUIMBAIOTH HA ONITHYHY SIKICTh
a00 HEHpOCEHCOpHY OOPOOKY CHUTHAIY, MPHU3BOAATH 10
3Minu abo aedopmarrii CSF:

* [IpY MIayKoMi criocTepiraerbest 3HmwkeHHs: KU Ha piz-
HUX MPOCTOPOBUX 4YaCTOTaX, OLIBII BHpakeHe 31 301ib-
IICHHSM TSDKKOCTI PyHKITIOHANBHOTO Aedekry [9, 10];

° IIpU BIKOBIM MaKyJsIpHIH JereHepaii Moxe crocre-
pirarucst 3umxeHHs KUY, 30kpeMa B cepeJHbO- Ta BUCOKO-
4acTOTHOMY Aiana3oHi [11];

* karapakra 3MeHIye KU y Bcbomy Jiana3oHi npocro-
POBHUX YacTOT YHACIIIOK PO3CIIOBaHHS CBITJIA Ta 3HU)KEH-
Hs1 MonyJusii 300paxenHs [3, 14]. Ouinka KY no3sossie
XapaKkTepu3yBaTH SIKICTh 30y Micis Xipyprii KaTapakTh Ta
imutanTanii 10JI gomaTkoBO 10 cTaHAApTHOI Bi3oMeETpii.
IMokazuuku KY micst immanTaitii I0JI MoxxyTh 3amexaru
BiJl OIITUYHOIO JAM3aiHy JIH3HM Ta yMOB TecTyBaHHS [18].
CSV-1000E 3acrocoByBanu mist orinku KU micist iMrutas-
Tanil pi3HUX THIIB MynbTH(OKaIbHUX Ta [19, 20, 21]. ¥V
nocnimpkenni Huang et al. micnst MikpoiHBa3uBHOT Xipyprii
KaTapakTH 3 IMIUIaHTaIli€o achepruyHoi MOHOPOKATHHOT
IOJI xoHTpacTHa YyTIUBICTh, BU3HAYEHA 32 JIOIIOMOTOIO
CSV-1000E Ha 3, 6, 12 i 18 cpd, cTaTUCTUYHO 3HAYYIIC
MOKpaluiacs IMicis omneparii Ta 3anuiianacs IiJIBuIie-
HOIO TIPOTSITOM OZIHOPIYHOTO CriocTepexeHHs [22];

* ipu amOmiormii 3HMKeHHEsT KU Moxe 30epiratucs Ha-
BiTh 3a BITHOCHO BHCOKOI TOCTPOTH 30Dy, a XapaKkTep Io-
PYIICHb 3alIe)KUTh Bil KIIHIYHOTO BapiaHTa amMoOmiomii
[23,24,25,26];

* TIpH po3cistHOMY cKitepo3i (MS), mpoaeMoHCTpOBaHO
MOPYIIIEHHS 30pOBHUX (DYHKIIIH, IO ACOIIIOIOTHCS 31 CTPYK-
TypHUMH 3MiHaMH CITKiBKH, 30KpeMa ITOTOHIIICHHSM IIapy
HEpBOBHUX BOJOKOH CiTKiBKH (RNFL), Ta iHmmm#u mokas-
HUKaMH Helpoaerereparii [27, 28, 29,30];

* IIpH iAIOTaTHYHIN BHYTPIITHbOYSPEIHIN TirmepTeH3ii
BUSBJICHO ACQIINT SIK MEHTPATBHOI, TaK 1 mepupepunIHoi
KUY 3 mokpareHHsaM micist aikyBaHHs [31];

* CSV-1000E nponeMoHCTpyBaB MEBHY y3TOMKEHICTH
3 aIbTepPHATUBHUMH MeToAaMu ouinku KU, omHak pesyis-
TaTH PI3HUX TECTIB HE CJiJl BBaXKaTH OE3MOCEpeTHbO B3a-
eMo3aMiHHUMHU [32,16];

* IIPU ONTHYHOMY HEBPUTI MPOCTOPOBi mokazHuKH KY
CYTTEBO 3HIDKYIOTECS [33];

* 32 KOMIIPECIHUX ypa)XeHb MepeIHiX BiAILTIB 30p0-
BOTO IIUIAXY CIIOcTepiraeTbest 3HkeHHs KY B mmpokomy
Jliarma3oHi MPOCTOPOBUX YACTOT; MICIS XipyprigHOTO JIKY-
BaHHS BOHA MOKPAIIYETHCS, OMHAK 3aJUIIKOBHNA ae(inuT
Moxe 30epiratucs [34].

OcgiTnenns icrotHo BrumBae Ha KY: mpu nepexoni Bix
(hoTOMYHMX /10 ME3OMIYHUX YMOB MoKa3HUKH KU MOXyTh
3HIKYBATHCS, OCOOIMBO y BHCOKOYACTOTHOMY Jiama3oHi
[35].

Taxum gnaOM, KU € 9yTInBIM mapamMeTpoMm, sIKUH Bi-
nmoOpaxae sIK ONTHYHUH, TaK 1 HEHPOCEHCOPHUH CTaH 30-
POBOI cucTeMH, a ii OIiHKa O3BOJISAE BUABIISATH CYOKITIHIT-
Hi 3MiHH, IO HE BU3HAYAIOTHCS CTAHNAPTHUMH TECTAaMHU
TOCTPOTH 30DY.

MetopnoJiorisi BUMipIOBaHHsSI KOHTPACTHOI YyTJIH-
BOCTI

BuwmiproBannsi KU no3Bonsie KijbKICHO OLIIHIOBATH
3[aTHICTh 30POBOi CUCTEMH PO3PI3HATH HU3bKOKOHTPACTHI
CTHMYIIM Ha Pi3HHUX MTPOCTOPOBUX YacTorax [3,5].

VY kniHivHIA npakTani s BusHaueHHss KY 3actoco-
BYIOTh HU3KY CTaH/JIapTH30BaHUX METOMIB, 30kpema CSV-
1000E, VCTS-6500, FACT Tta cydacHi nudpoBi miar-
dhopmu [36,37,38,39,32,16]. IlopiBHSUIbHI JOCHIHKEHHS
yyTuBocTi MetoniB KU y MozenboBaHux yMOBax Morip-
meHHs 30py (60 3mopoBux modposoisilie; CSV-1000E
npotu quick CSF) mokaszanu HIKYy BiITBOPIOBAHICTH i
6inbie outlier-iB s CSV-1000E nopisusiHo 3 quick CSF
[36]. Tectu mpoctopoBoi KUY rpyHTYIOTbCS Ha BHKOpPHC-
TaHHI CHHYCOiJaJbHUX IPATOK i3 KOHTPOJILOBAaHUM 3HHU-
JKEHHSIM KOHTPACTY Ha Pi3HUX [IPOCTOPOBUX yacToTax. Ce-
pen Haibinpm nomupenux iHcTpymenTiB — CSV-1000E,
OCHAIIICHUN CHCTEMOI0 aBTOMATHYHO KaJIiOpOBAHOTO ITiJI-
CBIUyBaHHJ, 1110 3a0e3Mevye CTaHAapTU30BaHY SICKPABICTh
TECTOBOTO MO 85 K1/M? 11t POTOMIYHOTO TECTYBaHHSI.
Me3omiyHe TeCcTyBaHHS MPHU SICKPABOCTI OIU3BKO 3 Ki/M>
MIPOBOSITh 13 3aCTOCYBAHHIM CICIIabHIX HEUTPaTbHUX
MEe30MIYHUX (IIBTPIB, SIKi 3HUKYIOTh SICKPABICTh TECTOBO-
T0 CTHMYITy JI0 BiJITIOBIJIHOTO PIiBHSI.

62



ISSN 3083-7197 (Print) ISSN 3083-7200 (Online) | Ukrainian Journal of Ophthalmology | 2026 | September-October | Number 5 (532)

B okpemux mocmimkenHsx KUY oriHoBamm Takox y
CKOTOMIIYHUX YMOBAX i3 3aCTOCYBaHHSM METOIHK, a1alTo-
BaHUX JI0 HU3BKUX PiBHIB sickpaBocTi [35,40]. Take Tecty-
BaHHS Tependavyae aJanTalifo 10 HU3BKOTO PiBHS OCBIT-
JICHOCTI Ta JT03BOJISIE€ OIIHIOBATH 30pOBi (PYHKIIIT 32 YMOB,
BiIMIHHHX BiJI CTAHJAPTHOTO (DOTOIMIYHOTO TeCTyBaHHS.

Oxpewmi nociimkeHHs oriHioBany KY 3a yMOB 3HIKe-
HOI OCBiTICHOCTI Ta 3achimeHns (glare). [TopiBHrOBaM
ckoToniuny Ta Me3omiyay KY i3 3acmimnenssm [40], me30-
migay KY 3a HasBHOCTI Ta BiICYTHOCTI 3acmirmieHHs [41],
a TAaKOXX BIUTUB Pi3HUX PiBHIB 3aCTIIICHAS Y POTOMIYHUX 1
Me30TYHIX yMOBax [42]. Me3omniuHe 3acIIiIUIeHHS TaKOXK
JOCTIKYBaJH y MAII€HTIB 13 IIOYaTKOBUMH 3MiHAMHU KPH-
mranuka [43]. Taki IpOTOKOIM TO3BONAIOTH OI[IHIOBATH
ACTIEKTH SKOCTI 30Dy, SIKi MOKYTh HEIOCTaTHRO BimoOpa-
JKaTUCS ITiJ] 9aC CTAaHAApPTHOTO (POTOMIYHOTO TECTYBAHHS.

Texniuni Ta kniHigHI XapakTepuctuka CSV-1000E Ha-
BeleHl B Tabmumi 1.

Buxopucranus CSV-1000E xapakrepusyeTscs Bapi-
a0CTBHICTIO PEe3yJbTaTiB TPH IOBTOPHOMY TECTYBaHHI
[15,44]. Tomy mpu IWHAMITHOMY CIIOCTEpPEKEHHI BasKITH-
BUM € JIOTPUMaHHS CTaHIapTH30BaHUX YMOB TECTyBaHHS,
30KpeMa piBHS OCBITIICHHS, TECTOBOI Bi/ICTaHi Ta IIPOTOKO-
Iy TIPOBEICHHS JJOCIIIIKECHHSI.

Kainiune 3actocyBanns CSV-1000E

CSV-1000E 3acrocoByBanu mist ouinky KY npu Hu31i
oranpmornoriunux crauiB. [Ipu riaykomi, 30kpema nep-
BUHHIN BIJIKPUTOKYTOBIMH, JOCIIKEHHS TPOAEMOHCTPY-
Basu 3HmkeHHs KY B pi3HMX Jianma3oHax MPOCTOPOBUX
YacTOT, sIKE MOKE CIIOCTEpIraTucst HaBiTh 3a BITHOCHO 30e-
pekeHoi roctpotu 30py [9,10]. V poboti Kim Ta criBapr.

mokasaukr CSV-1000E icToTHO He BiApI3HSINCS TIPH BU-
KOPHUCTaHHI TPHOX JPKEPEN OCBITICHHS 3 Pi3HUM 1HIEKCOM
KOJbOpOTepeiadi 3a OHAKOBOI OCBITICHOCTI [9].

[pu am6miomii 3umwKeHHs KU Moxe 30epirarucs Ha-
BiTh 32 BITHOCHO BHCOKOI TOCTPOTHU 30pY, a XapaKTep Io-
PYIIECHB 3aJICKUTH BiJl KIIIHIYHOTO BapiaHTa amOmiomii [23,
24,25, 26]. HocmimkerHs Jia Ta KOJET MiATBEPANIIO, IO Y
XBOPHX 13 pedpakuiifHOO0 aMOJiOMi€r0 HABITH MiCIIS JIKY-
BaHH 3aJMIIANNCS 3HIDKeHI TToka3Hukn KU, ocobnmBo y
BHCOKOYACTOTHI 30Hi, 10 BimoOpakae He3aBepIIEHY He-
fipocercopry amantamito [23]. IToxi6ni BigmirHOCTI KY
TIpH aHi30MeTpoITiyHii amOmiomii onmcani Mohammadi Ta
CIIiBaBT. IIPH 3aCTOCYBaHHI IHIINX MCUXO(MI3HIHUX METO-
niB TectyBaHHA [26]. lomaTKoBe 3HAUSHHS JJIST KOMILICK-
CHOI OIiHKH (DYHKIIOHATIFHOTO 30py MOXKYTh MaTd ¥ 1HIITI
ncrxo(i3W4HI MOKa3HUKH. 30KpeMa, Y JOCITiKeHH] B. A.
Komnowmiens, M. FO. banaypu ta H. B. Komomienp y ma-
II€HTIB i3 TIIEPMETPOIIIYHAM aCTUTMAaTH3MOM IMIPOIEMOH-
CTPOBAHO OCOOIMBOCTI MEPHUIIOHATBHOT MOHOKYIISIPHOT Ta
OIHOKYIISIPHOT TOCTPOTH 30y, IO MIAKPECTIOE OaraTOKOM-
MMOHEHTHHUN XapaKTep OLIHKH 30pOBHUX (YHKIiH [46].

[Ipu xarapakTi Ta MmicIIONEpaIliifHX CTaHaX OIiHKa
KY BUKOPHCTOBYETHCS TSI XapaKTEPUCTHKH SKOCTI 30Dy,
10 BUXOJHTH 32 MEXKi MOKAa3HUKIB CTAHAAPTHOI TOCTPOTH
30py. Eppig Ta cmiBaBT. BUKOPUCTANN iHAEKC KOHTPACTHOT
gymmBocTi (ICS) ans nmopiBHSHHESA (QyHKIIOHATEHUX pe-
3yabTariB pu pizHuX am3aitHax IOL [47]. CSV-1000E ta-
KO 3aCTOCOBYBaH st orliHky KY micis imrutanTamii piz-
mux TumiB IOL Ta micns Xipyprii karapakrtu [19,20,21,22].

3amxenns KU morke BimoOpaxaru (QpyHKITIOHAIBHI TT0-
pymerHs npu BM/I, siki He TIOBHICTIO XapaKTepU3yIOThCS

Tabnuua 1. TexHiuHi Ta kniHivHi xapaktepuctukm Tecty CSV-1000E 3a gaHnmu onybnikoBaHux gocnimkeHs [15, 16, 32, 44, 45]

MapameTp

Xapakrepuctuka

Tun ctumyny

CuHycoiganbHi rpatku

MpocToposi yactoTu (cpd)

3,6,12,18

KinbkicTb piBHiB KOHTpacTy

8 piBHIB Ha KOXHil YacTOoTi

Tun nigesivyBaHHSA

ABTOMaTUYHO KanibpoBaHe niacsivyBaHHs — 85 ka/m?

Ymosu TECTYBaHHA

CrangapTHo doToniyHi (85 ka/m?); MesonivHe TeCcTyBaHHS (=3 K4/M?) MOXNUBE i3
3aCTOCYBaHHAM cneLianbHUX HerTpanbHUX Me3onivHUX insTpiB.

BigctaHb TecTyBaHHs

2,5 M (cTaHaapTHO), aganTauis Ans 6nm3abkoi BigcTaHi npyu HeobxiaHoCTi

TpvBanicTb Tecty

2—4 XBUNUHU

Crangaptu3adis

ABTOMaTMYHO KanibpoBaHe NiAcBivyBaHHs, CTaHAAPTU3ALIA YMOB TECTYBaHHSA

BiaTsoptoBaHicTb

BapiabenbHa; 3anexuTb Bif NPOCTOPOBOI YaCcTOTW Ta CTaHAAPTU3aL,ii YMOB TECTYBaHHS

OcHoBHi cchepy KNiHIYHOrO

maykoma, ambnionis, katapakta Ta IOJ1, Bucoka mionisi; 4OCMiAHMLBKE 3aCTOCYBaHHSA

3aCTOCYBaHHs npw iHWKX 0O TanbMOSOTNYHUX | HEMPOOMTaNbMOMOrYHNX CTaHaX
Mepesaru CranaapTn3oBaHi yMoBW TECTYBaHHS, oujiHka K4 Ha 4oTMPbOX MPOCTOPOBMX YacToTax,
P BiJHOCHO KOPOTKa TPMBANiCTb TECTYBAHHSA
TecT-peTecToBa BapiabernbHiCTb, 3aMeXHiCTb pe3ynbTaTiB Bil YMOB TECTYBaHHS
ObMexXeHHs Ta BignoBigi nauieHTa, o6mexeHuin Habip NPOCTOPOBMX YaCTOT, HEObXiaHICTb

criewjianisoBaHoro obnagHaHHs
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CTaHIAPTHOIO OI[IHKOIO TOCTPOTH 30py. Y JOCIIKEHHI
Rossouw et al. y martieHTiB i3 ABOOIYHOIO HEOBACKYIAP-
HO0 BM/I KOHTpacTHa YyTIMBICTH, OI[iHEHA 3a JOTIOMO-
roto tabmumi Pelli — Robson, TicHO KopenroBamna 3 oKas-
HUKaMH TI0B’ 13aHOI 13 30poM sikocTi KUTTA [ 11]. BogHodac
i pe3ylbTaTH XapaKTepU3yIoTh KIiHIYHY 3HAYYIIiCTh
omiaku KY mpu BM/] 3aramom i He MOXYTh Oe3mocepen-
HBO ekcTpanomoBarucs Ha Tect CSV-1000E.

Brcoka Miomisi TakoX acoIIO€TbCS 31 3HIKCHHSIM
KY, 0co6amBO y IPUCYTHOCTI 3MiH y CKIOMOIIOHOMY TiJTi
Ta ciTkiBmi. Zhao Ta CIiBaBT. BUSBWIH, IO Y MAII€HTIB 3
YaCTKOBHUM BiIIapyBaHHSAM 3aIHBOI TiaJoigHOT MeMOpa-
HU 3HIDKeHI moka3HukH KY y Me30mvyHux ymoBax, II0
MOYKHA TIOSICHATH TOPYIICHHSAM TIepenadi CBITIa Ta Po3-
CiIOBaHHAM y 3MiHEHOMY CKJIOmomiOHOMY Timi [48].

KUY Takox nocmimkyBamu Tpu OOCTPYKINI CITI3HHUX
nuisaxiB. Tasaki et al. mpomemoncTpyBanm 3umkeHHs KY,
HWMOBIpHO TIOB’si3aHE 3 ONTHYHIMH abepallisiMu, 3yMOBIIe-
HUMH 3MiHAMH CITi3HOI TUTIBKH Ha MMOBEPXHi POTiBKH [49].
[Ticns BiTHOBIEHHS MPOXITHOCTI CII3HHUX NUIAXIB MOKa3-
aukn KY mokpanrysanmes [50].

Ha puc. 1 HaBemeHO penpe3eHTaTHBHI MPOCTOPOBO-
gactotHi npodim KY, chopmoBaHi 3a JTaHUMH OKPEMEX
OMyOMIKOBAaHUX JOCITIKEHb 13 3acTocyBaHHSAIM CSV-
1000E. BoHE 1LTIOCTPYIOTH BiIMIHHOCTI XapakTepy 3HH-

skeraHs KY 3anmexHO Bif AOCTIKYBaHOTO CTaHy Ta HE
NPU3HAYEH] TSI MPSIMOTO CTATHCTHYHOTO IOPIBHSIHHS
MK HO30JIOTiSIMH. Y 3IOPOBHX MAIi€HTIB CIIOCTEPIraeTh-
sl TUIOBUH MK 9yTauBocTi ipu 6—12 cpd. [Ipu rmaykomi
MepeBaXKHE 3HIKCHHSI BiJI0YBA€ThCS Y BUCOKOYACTOTHOMY
miammazoni (12—18 cpd), Tomi sk mpu BiKOBiHf MaKyIsSpHIN
JIeTeHepariii BTpara YyTIHBOCTI € OULTBII BUPAKEHOIO Y
CepeIHbO- Ta BUCOKOYACTOTHHUX 30HAX. AMOIMiOMist Xapax-
TEPU3YETHCS TOMIPHUM 3HUKEHHSIM YYTIHBOCTI B Cepei-
HBO- Ta BHCOKOYACTOTHOMY [liala30Hi, KaTapakra — IJ0-
OampHUM 3HIDKEHHSM YYTIMBOCTI 3 OUIBII BUpPaKEHUM
BIIMBOM Ha BHCOKI YaCTOTH.

opymenns KU onucani y namienTiB micnst YMT, on-
HaK y Pi3HUX JOCIIHKEHHSIX 3aCTOCOBYBAIHM HEOJHAKOBI
Mmetonu ii ominku. Rasdall et al. BuxopmcroByBaim Ta-
omumro Pelli — Robson i BHABHIIN CTATHCTHYHO 3HAUYIIE
samkeHHs KUY B ocib i3 xponigaoIo serkoto UYMT [51]. Y
nmocmimkerHi Lemke et al. mpoctopoBy KU ominroBanu Ha
gacTortax 3, 6, 121 18 cpd; cepen 53 obcrerxennx 11 (21%)
MaJl TIOKa3HUKH, HIDKYl OimeIn HiK Ha 2 SD Bixm HOpMa-
TUBHUX 3HadeHb [52]. V memiaTpudHOMY IOCIiIKECHHI
Verejan s oninkn KY BHKOPHUCTOBYBaIH OHJIAWH-TECT
VCSTest.com; micis TpaBMH TOJOBH OyJI0 BHSABICHO ii
3HMKEHHS 3 TCHCHIIEI0 70 BIIHOBJICHHS MPOTITOM Ha-
cTynHuX MicsaniB [53]. Takum 9mHOM, HAsBHI JaHI IIifI-
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Yeniwko nponikogaHa
pedpakuiiina amBnionia, amGnioniune oko

Bucoka Mionia 3 4acTKOBKMM 3afHiM
BifiLapyBaHHAM cknonogibHoro Tina

BikoBa KOpPTUKaNbHa KaTapakTa
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—@— Bucoka MIoNis 3 4aCTKOBUM 3a/HIM BiAWaPysaHHAM cknonoibHoro Tina
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MpocTopoBa YacToTa (unknw/rpagyc)

Puc. 1. PenpeseHTaTtvBHi NpOCTOPOBO-4aCTOTHI Npodini KOHTpacTHOi YyTnmeocTi (log CS) npu pisHMX odTanbMOMOrivyHX
cTaHax. PucyHok nobyfgosaHo aBTopamu 3a onybnikoBaHumu AaHuMu: 300poBi monogai gopocni — Koefoed et al. [45]; Biakpu-
TOKYTOBa rnaykoma 3 paHHim gedektom nons 3opy — Bambo et al. [10]; cybkniHiyHa BikoBa MakynspHa aereHepauis 3 apio-
HUMW peTuHanbHMK apy3amun — Davey et al. [54]; ycnilwHo nponikoBaHa pedpakuinHa ambnionis, ambnioniyHe oko — Jia et
al. [23]; BikoBa kopTuKanbHa katapakTa — Peng et al. [55]; Bucoka mionist 3 4acTKOBMM 3a4HIM BifLLapyBaHHSAM cKronogibHoro
Tina — Zhao et al. [48]. HaBefeHi npodini, oTpuMaHi B OKpEMUX HE3aNEeXHWX AOCIIKEHHSX, MalOTb iNIOCTPaTUBHUIN XapakTep
i He MpU3HaYeHi ANs NPSIMOro CTaTUCTUYHOTO MOPIBHAHHS MiX KNiHIYHUMKW rpynamu. Y HaBefeHoMy npodini 340pOBUX MOSO-
anx gopocnux makeumym KY npunapae Ha 6 cpd, sik nokasaHo Ha rpadiky
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TBEPUKYIOTh MOXIHUBICTh mopyrneHHs KU micms UMT,
OITHAK Pe3ybTaTh IOCTIKEHB i3 3aCTOCYBAaHHSAM IHIIAX
METO/IiB OITIHKM HE MOXKYTh O€3MOCEPETHbO SKCTPAITOIIO-
Batucst Ha CSV-1000E.

TaxuMm unHOM, ominka KU € BayKJIMBUM JTOITIOBHEHHIM
JI0 CTaHAApPTHOI Bi3OMETPil MpH Pi3HUX O(TAITEMOIOTIU-
HUX 1 HelipoodTampmonoriganx cranax. CSV-1000E 3a-
Oe3medye cTaHAapTH30BaHY OIIHKY mpocTtopoBoi KUY Ta
MOXX€ BHMKOPHCTOBYBATHCS SIK [OAATKOBHUH IHCTPYMEHT
(yHKIIOHATBHOI OINIHKK 30py. BomHOWac pesymbTary,
OTpHMaHi 3a IomoMororo pizHux TectiB KU, He € 6e3mo-
CepeIHbO B3a€EMO3aMIHHUMH, 1[0 HEOOX1THO BPaXOBYBaTH
IpH iX KIIHIYHIN iHTepIpeTarii.

BinTBoproBanicTh, BajgiaHicTh Ta ¢akTopu, IO
BILIMBAIOTh HA Pe3yJIbTATH TeCTYBAHHS

Hani momo TecT-perecToBoi BinTBoproBaHocTi CSV-
1000 € neogno3naunnmu. Kelly Ta cmisasr. (2012) [15]
NOKAa3aJIM HU3bKY HaJiiHICTh TECTYy y IOpOCIHX 1 JAiTei
3a CTaHJapTHOTO PEKOMEHIOBAHOTO MPOTOKOIY, IPUIOMY
BUKOPUCTAHHS TOTO CaMOro JOCHiJHUKa He 3abe3medy-
BaJIO CYTTE€BOTO MOKpamieHHA. Pomerance Ta Evans [44]
nokazanu, mo 3Minun KY micnst B-OGnokaropHoi Teparmii
IJIayKOMH TIEPEBUIILYBAJIH TECT-PETECTOBY BapiaOelbHICTh
CSV-1000 Ha GUIBIIOCTI TOCIIKEHHX TPOCTOPOBUX HaC-
TOT, 110 CBITYMUTH NPO MOTEHIIMHY MPUIATHICTh TECTY IS
MOHITOPHHTY TMHAMIKH 33 CTaH/IapTH30BaHUX YMOB.

[lopiBHAIBHI JOCTIKCHHS CBifYaTh, IO pe3yJbTa-
TH pi3HUX TecTiB KUY MOXyTh CYTTEBO BiJpI3HSTHCS 4e-
pe3 BIAMIHHOCTI y CTHUMYJaxX, MPOCTOPOBUX YacTOTaxX Ta
YMOBAaX TECTYBaHHsI; TOMY PE3yJIbTaTH PiI3HUX METOIHK HE
CJIiJ BBaXKaTH B3aemosaMminHumu [37, 6, 32, 16]. Franco
Ta cmiBast. [32] 6e3nocepenubo nopisHs VCTS-6500 i
CSV-1000 y 105 3m0poBux oci6 (Bik 19-26 pokiB).

Kniniyna indopmarusuicte CSV-1000E miareepmxy-
€ThCs1 HOTO 3/1aTHICTIO BUABIIATH 3MiHK KUY nipu pizHux mna-
ToNoriyHUX craHax. [Ipu miaykomi nocimipKkeHHs 13 3acTo-
cyBanHsM CSV-1000E nponemoncTpyBanu 3HmwkeHHS KU
Ha pi3HUX mpocTopoBux 4yactorax [9,10]. Ilpu nBoGiuHii
HeoBackyisipuiin BMJI KUY, omiHeHa iHIIMM CTaHAapTH-
3oBaHuM MetonoM (Pelli — Robson), nemoncTpyBaia Tic-
HUI 3B’5130K 13 TIOKa3HUKaMH TIOB’S13aHOT 13 30POM SIKOCTI
xutTs [117]; 1i 1aHi TiATBEPIDKYIOTH KITHIYHY 3HAUYIIICTh
ominku KY 3aramom, aje He € npssmoro Bamigaiiiero CSV-
1000E.

Ha pe3ynbraté TecTyBaHHSI MOXYTh BIUIMBAaTH YHC-
neHHi ¢akTopu. OIHUM 13 HUX € PIBEHb OCBITJICHHS: 3MiHA
SICKpaBOCTI Ta YMOB ajamTallil MOXKe 3MIHIOBATHU IOKa3-
Hukn KY [35]. CranpapruszoBane miacBiuyBanHs CSV-
1000E cripusie KOHTPOITIO IIBOTO JKEpeIa BapiadeIbHOCTI,
TOMY IIPU MOBTOPHHUX BUMIPIOBAHHSIX BAKJIMBO JIOTPUMY-
BaTHUCS OJTHAKOBUX YMOB TECTYBaHHS Ta PEKOMEH/Ialliil BU-
pOOHHUKa.

Bik marieHTa TakoK CyTTEBO BIUIMBA€ Ha MMOKA3HUKH
KY: uucieHHI DOCTIIKEHHS IEMOHCTPYIOTh MOCTYIIOBE
3HW)KEHHSI YyTJIMBOCTI 3 BIKOM, OCOOJMBO y BHCOKOYAC-
TOTHOMY miama3oHi [7, 56]. lle moB’s3aHO 3 BIKOBUMH
3MIHAMH Y MIPO30POCTi ONTHYHHUX CEPEIOBHI Ta HEHpO-

CEHCOPHUX CTPYKTypaX CIiTKiBKH. [Ipo30opicTh onTHIHHX
CepeIoBUII OKa, 30KpeMa HasgBHICTh MMOMYTHIHb KPHUIIITa-
JUKa Ta MiIBUIICHOTO CBITIIOPO3CIIOBAHHS, TaKOXK MOXKE
icTOTHO BIUTMBaTH Ha mokaszHuku KU [3, 14].

CymyTHI MMaToorii, HaBiTh SKIIO0 BOHU HE 3HIKYIOTH
rocTpoTy 30pYy, MOyTh BruuBath Ha KY. Hampuxiap,
TIpU TIOPYIICHHSAX CTAa0LIBHOCTI CII3HOI IUTIBKH HEpiB-
HOMIpPHICTB i TIOBEpXHI NPHU3BOAWTH IO ONTHYHUX abe-
pariif i moTipImIeHHS 3AaTHOCTI MO PO3Mi3HABAHHS HU3b-
KOKOHTpacTHUX 00°ekTiB [49,50]. Takoxk Ha pe3ynbTaTH
NCUX0(]I3UIHOTO TECTYBaHHS MOXYTh BIUIMBaTH yBara,
PO3YMIHHS 3aBIaHHS Ta 3AATHICTH MMAIli€HTa CTa0ITFHO BH-
KOHYBATH IIPOLEAYPY TECTyBaHHS, 1[0 OCOOIMBO BAKIHBO
BPaxOBYBaTH y JiTeH Ta 0Ci0 MOXHUIIOTO BIKY.

Taxum unaOM, CSV-1000E € cTanmapTH30BaHUM iH-
CTPYMEHTOM KinbKicHOI omiHku KUY, pe3ymsraTi SKoro 3a-
JIeKaTh BiJ TOTPUMAHHS IIPOTOKOITY TECTYBAaHHS Ta HU3KU
KITHIYHUX 1 30BHIMHIX (akropi. s miHiMizatmii Bapi-
a0eTbHOCTI HEOOXiMHO CTaHAAPTHU3YBaTH YMOBH OCBIT-
JICHHSI, BPaXOBYBaTH CTaH ONTHYHUX CEPEOBHIL, BIK Ia-
IieHTa Ta (PakTopH, MO MOXKYTh BIUIMBATH HA BUKOHAHHS
TICUX0(hI3MIHOTO TECTY.

O6rosopeHHA

Omninka KUY 10moBHIOE CTaHAapTHE BH3HAYCHHS TO-
CTPOTH 30pY, OCKIJIbKH XapaKTE€pHU3y€e 30aTHICTh 30pOBOI
CHCTEMH DPO3PI3HATH HU3BKOKOHTPACTHI CTHUMYNH. Po3-
ME)KyBaHHS TOHATH «30poBi (yHKIID» (visual functions)
i «pyskmionansHUHA 3ip» (functional vision) rpyHTyeTBb-
cs Ha KoHNenTyanbHuX migxomax Colenbrander [1] Ta
Bennett et al. [2]. KiriHiuHI TOCTIIKEHAS TEMOHCTPYIOTH,
o 3HmwKeHHEs KY Moxe BusBiATHCS 1pu TtaykoMi [9,10],
a pu HeoBacKysipHih BM/] mokasamkn KU MoxyTh OyTi
OB s13aHi 3 SIKICTIO JKUTTS, SIKa 3aJICKUTH BiJI IKOCTi 30py
[11]. BogHOUac pe3ynbsraTH, OTpUMaHi 3a TOTIOMOTOIO iH-
mmx MetoxiB omiaku KUY, He ciinx 6e3mocepesHbo eKeTpa-
nomosaru Ha CSV-1000E.

CSV-1000E € crammaprtuszoBanuM TectoM KUY i3
KOHTPOJIbOBAHUMH yYMOBAMH TIiJICBIYyBaHHS Ta (hikcoBa-
HOIO TECTOBOIO BiJcTaHHIO. BomHowac nani mono ioro
TECT-PEeTeCTOBO] BiATBOPIOBAHOCTI € HEOAHO3HAYHHMHU:
3a CTaH/JapTHOTO MPOTOKOJIy OINMCAaHa 3HauHa Bapiabelb-
HICTB pE3yNbTariB, 10 MOTPedy€e CyBOPOTO NOTPUMAHHS
OJJTHAKOBHX YMOB TECTYyBaHHs, OCOOINBO MPH JUHAMIYHO-
My criocTepexeHHi [15,44].

Pesynbrarn pisHNX cragapru3zosanux tectis KU He
€ 0e3rocepelHbO0 B3a€MO3AMIHHUMH 4epe3 BiIMiHHOC-
Ti Yy XapaKTepUCTHKAX CTHMYIIB, IPOCTOPOBUX 4acTOTax
i mpouenypi tectyBanus [37, 25, 6, 57, 32, 16, 58]. Lle
HEOOXiTHO BpaxOByBaTH IIPH IHTEPIIPETALlii Ta MOPiBHAHHI
PE3YNBTATIB PI3HUX TOCIIKCHD.

[opsix i3 KY, y mamieHTiB 3 aMONIOMi€0 Ta acTUTMa-
TU3MOM OIIMCaHI TaKoXK IHIII BHOIpPKOBI (PyHKITIOHANBHI
nediuTh, 30KpeMa 3MiHH MEpHUIIOHAIBHOI HOHIYCHOI Ta
BEPHBEPHOI TOCTPOTHU 30Dy, LIO MiJAKPECIIOE OaraToKoM-
MIOHEHTHUH XapakTep (yHKIIOHAJIBHOTO 30py Ta JOILIb-
HICTh KOMIUTIEKCHOI IHTepIpeTalii pe3ynbTariB [46].
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Pazom 3 TUM MeTO Mae HU3KY 0OMeKeHb. SIK meuxo-
¢iznunmii Tect, CSV-1000E 3anexxuTh Bij BiANOBiAL Ma-
LIEHTA Ta HAJIG)KHOTO BUKOHAHHS MIPOLIEyPH TECTyBaHHS
[15, 16]. Lle oco6mMBO Ba)KIMBO BpaxOBYBaTH MPHU 00CTe-
JKCHHI JiTell Ta 0ci0 MOXMIIOro Biky. BaIuBUM € Takok
JIOTPUMaHHS CTaHAPTU30BAHIX YMOB TECTYBaHHsI, 30Kpe-
Ma TECTOBOI BiJICTaHi Ta PiBHS OCBITJIICHHS, OCKIJIbKH 3Mi-
Ha YMOB IPOBE/ICHHS TECTYy MOXKE BILIMBATH Ha OTPUMaHi
pesynbraru [9, 15, 16].

[lle omHuM BaKIMBUM (DAKTOPOM € CTaH ONTHYHMX
cepenoBuIl Oka. [IoMyTHIHHS KpHUINTAIUKA, 3MIHH POTiB-
K# 200 MOPYIICHHS CTaOlIbHOCTI CITI3HOI ITIBKH MOXKYTh
3amwkyBaru nokazuuku KY [3, 14, 49]. Ile neoOxigHO Bpa-
XOBYBaTH ITpu omiHI auHaMiku KY, ockinbku 11 3MiHU MO-
KyTh OyTH TIOB'SI3aHi HE JIMIIE 3 OCHOBHOIO MAaTOJIOTIEN0,
aJie i 13 CynmyTHIMH 3MIHaM¥ MEPeTHBOTO BijIpi3Ka OKa.

[lepcrieKTHBHUM HANpsIMOM € 3acTOCYBaHHs L(po-
Bux tuaropm st orinku KY. 3okpema, ommcaHo Ba-
migoBani 1uposi meronuku BuMiptoBanHs CSF Ha Ga3i
iPad, pesysabraru sikux nopisaioBanu 3 CSV-1000E [38].
BoaHouac BiIMIHHOCTI y KaniOpyBaHHI Ta TEXHIYHHX Xa-
paKTEepUCTHUKAX MPUCTPOIB 3AIUIIAIOTHCS BAKIUBUM 00-
MEXEHHSIM [IMPOKOTO BIPOBA/KEHHSI TAKMX METO/IIB.

Takum uymaoM, CSV-1000E € crangapTH3oBaHUM
ncuxodizuyHuM iHcTpymeHToM orinkn KY. BomHouac
32 CTaHJapTHOTO MPOTOKONY OINKCaHa CYTTEBA TECT-
perectoBa BapiabenbHicTh (CoR 6mmu3bko 0,37-0,50 log
CS) [15], mo moTpebye CyBOpPOro TOTPHUMAaHHS OJIHAKO-
BUX YMOB TP TIOBTOPHUX BUMiptoBaHHsAX. [lo iHIIUX 00-
MEXEeHb METOAY HaleXaTh Cy0’€KT-3aJIeKHUN XapakTep
BIJINIOBI/JICH Ta HEMOBHA B3a€MO3aMIHHICTh PE3YyJIBTATIB 3
iHIIMMHU MeToaMu ortiaku K.

Kmigiuai  gocmimpkends csiggarb, 1mo CSV-1000E
MOe BUSBISITH 3HIkeHHss KY npu miaykomi, amOGrionii,
BHCOKIH Miomii Ta KarapakTi, y TOMY YHCIi 332 BITHOCHO
30epexxeHol rocTpoTH 30py. IIpu MakyjIspHii MmaToaorii
KJIiHIYHE 3Ha4eHHs olliHku KY Takok mpojieMOHCTPOBAHO,
OJIHAK PE3YJBTaTH MOCIIKCHD 13 3aCTOCYBAHHSIM 1HIIIMX
METOJ[IB HE MOXKYTh O€3M0CepeIHbO EKCTPAIOIIOBATUCS
na CSV-1000E.

CSV-1000E pouinbHO pO3MIAAaTH SK KOMIIOHEHT
KOMIUIEKCHOI OIIIHKHM 30pOBUX (DYHKIIH, a HE SIK CaMo-
CTIHMI MIAarHOCTHYHHMN 1HCTPYMEHT. [HTepmpeTarttist pe-
3yAbTaTiB MOTpeOye BpaxyBaHHS BiKY, CTaHy ONTHYHHX
CepeIOBHIIL, YMOB OCBITJICHHS Ta AOTPUMaHHS CTaHapTH-
30BaHOIO MMPOTOKOJY TecTyBaHHs. [lepcriekTiBr HomaIb-
LIIOr0 PO3BUTKY IOB’s13aHI 3 ONTHUMI3AIi€l0 TPOTOKOIIIB,
mudposizarieto oninku KY ta Basiaiiero HOBUX METOIIB
y PI3HUX KIIHIYHUX KOTOpTax.

ABTOpPCbLKNI BHECOK

aBpunis BM — koHUeNuia Ta An3anH orngaay, NoLwyk i aHa-
ni3 nitepatypw, NiArotToBKa Ta pegaryBaHHa pykonucy. Jlasap
FOM — aHani3 i iHTepnpeTauis HayKoBUX AXepen, KPUTUYHWUIA
nepernag Ta pegaryBaHHs pykonucy. laspunis TC - aHanis
i iHTepnpeTauia nitepaTtypHUX OaHWX, KPUTUYHUIA nepernsag

HayKOBOro 3MiCTy PYKOMUCY, BHECEHHS1 iIHTEMEKTYyanbHO 3Ha-
YyLLMX NpaBoK. YCi aBTOPY 03HANOMUIUCH 3 OCTAaTO4YHO BEP-
Ci€el0 pykonucy, CXBanunu ii Ta NOrofXytTbCA HECTU Bigno-
BiJanbHICTb 3a MOro 3MiCT.

®diHaHCyBaHHA

ABTOpY 3a8BMAOTb, WO Nig Yac NiAroTOBKM LbOro pyKonu-
Cy He OTPMMYBanM XOOQHWX KOLITIB, rPaHTIB Yn iHWOI iHaH-
COBOI NIATPUMKM.

BiamoBa Big BignoBiganbHOCTI

BucnosneHi B npeacTaBneHivi ctaTTi AyMKW € BacHUMU, a
HeoILiNHUMKN NO3MLISAIMU YCTAHOBW.

KoHdnikTu iHTepecis

ABTOpPU He MaloTb XXOAHOrO AINCHOMO YM MOTEHUINHOrO
KOHMIKTY iHTepeciB, SKMn Mir 6 BNAUHYTU Ha AyMKY LIOAO
npegmeTa un Matepianis, BUKNageHMx Ta 06roBopeHnx y Libo-
MYy PyKOMWUCi.

3asiBa Npo AOCTYMNHICTb AaHUX

Bci aaHi, otpumani abo npoaHanisoBaHi nig Yac Lboro o-
CMifPKEHHS, BKITIOYEHi B L0 onybnikoBaHy cTaTTHo.

Cnucok CKOpO4YeHb

AAMD - Age-related Macular Degeneration — BikoBa ma-
KynsipHa gereHepauis; CS — Contrast Sensitivity — koHTpacT-
Ha vyTnueicTb; CSF — Contrast Sensitivity Function — doyHkuis
KOHTpacTHoi vyytnueocTi; CSV-1000E — standardized contrast
sensitivity test (VectorVision) — crtaHgaptusoBaHuii TecT
KoHTpacTHoi dytnueocTi (VectorVision); FACT — Functional
Acuity Contrast Test — TecT yHKLiOHaNbHOI rOCTpOTU Ta
koHTpacTy; ICS — Index of Contrast Sensitivity — iHgekc KOHTp-
acTHoi vytnueocTi; IOL — Intraocular Lens — iHTpaokynsipHa
niH3a; OCT - Optical Coherence Tomography — onTu4yHa kore-
peHTHa Tomorpadis; POAG — Primary Open-Angle Glaucoma
— nepBuWHHa BigkpuTokyToBa rnaykoma; RNFL — Retinal Nerve
Fiber Layer — uap HepBOBMX BONOKOH CiTkiBkM; VCTS-6500 —
Vistech Contrast Test System 6500; cpd — cycles per degree
— umMkniB Ha rpagyc; BM[] — BikoBa makynsipHa gereHepauis;
KY — koHTpacTHa yyTnuBicTb; HKIF3 — Halikpalla kopuroea-
Ha roctpoTa 3opy; YUMT — yepenHo-mo3koBa Tpasma; TBI —
Traumatic Brain Injury.
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Current capabilities and limitations for the diagnosis of etiology of ocular

tuberculosis: a review
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Pesiome

Opmanomonybepkyibo3 3a1Umacmbcst O0HIEKW 3 0laeHOC-
MUYHO CKAAOHUX (hopM Nno3aneceHeso2o myoOepKyivbosy Ois
suzHauenuss emionozii. Ilayyubayunspruil xapakmep 3ax60-
prosanisl, obomedicena KilbKicmb 6HYMPIUHbOOYHO20 Mame-
piany ma namozeHemuuna 2emepo2eHHiCmy 3HAUHO YCKAA0-
HIolomb  beznocepedne  niomeepodcenns  Mycobacterium
tuberculosis (MBT) y mkanunax i piounax oka. Y yvomy
02715101 NPOAHANI308AHO CYUACHI MOJNCIUBOCIE MA 0OMediceH-
HA emiono2iynoi  OiaeHOCUKU  0QPMmManbMomyoepKyIbo3y.
Posenanymo monexyisapno-cenemuyni memoou npsmozo -
saenenns MBT, exniouarouu IJIP, asmomamu3ogani monexy-
JspHi naamgopmu ma docniodcenns nosaxnimunnoi JHK.
Hessaorcarouu na pozeumox yux memoois, ix uymaugicme
3AnUUAEMBCS 8aAPIadenbHOT0, MOMY He2AMUSHUTL Pe3VIbInam
He 00360/15€ HAOTIIHO GUKIIOUUIMU MYOEPKYIbO3HY emiono2ilo
HYmMpiwHbo0uHo20 3ananenns. OKkpemy yeazy npuoinreHo
Henpamum memodam niomeepoxcenusi MBT-inghikysarnns
— mybepKyniHo8ill WKIpHili npobi ma mecmam GUBLIbHEHHS
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inmepcgpepony-y (interferon-gamma release assays, IGRA),
sokpema QuantiFERON (QFT). IlosumusHnuii pesyiomam
IGRA csiouums npo Haseuicms cneyu@iyHoi iMyHHOI 6i0-
nosioi na MPBT, o0nax He euznauae noxanizayiio ingexyii-
HO20 npoyecy ma camoCmitiHo He HiOMEepONCyE NPUHUHHUILL
36’5130k Mmidic MBT-inghiky6annsam i 6HympiuHb00uHUM 3aNa-
eHHs M. OOHIEN 3 OCHOBHUX NPOOLEM OYIHKU OIACHOCMUYHOT
MOYHOCMI CYYACHUX MemOoOi6 3anuUuacmscs 8i0CYMHICMb
He3aNe)HCHO20 Ma OOCMAMHLO UYMIAUBO2O pPehepeHmHO20
cmanoapmy oas opmanvmomybepxynvosy. Illodanswii docii-
02ICeHHA Malomb OYmu CNPAMOBAHI He MINbKU HA NIOGULLY eHHS]
Yymaugocmi memooie nNPAMoi iazHocmuKu, a il Ha NOWYK ma
HE3aNedNCHY NepesipKy MapKepis, ki 00360Jamb GIOPIZHUMU
emionoeiuno nos’azane 3 MBT enympiuinbooune 3anaieHnHs
810 CYNYMHbO2O 1AMEHMHO20 IHPIKYBAHHS.

Knrouosi opmanemomybepkynvos,  yeeim,
Mycobacterium tuberculosis, nonimepasna nanyiozo6a pe-
akyis, mecmu GUBLIbHEHHSL THMePPEPOny-y, myOepKyIiHO6A
npooa.

ciosa:

Abstract

Ocular tuberculosis (OTB) remains one of the most diag-
nostically challenging extrapulmonary forms of tuberculo-
sis in terms of determining the etiology. The paucibacillary
nature of the disease, small quantity of intraocular samples,
and pathogenetic heterogeneity significantly complicate the
direct confirmation of Mycobacterium tuberculosis (MBT) in
ocular tissue and fluid samples. This paper reviewed current
capabilities and limitations for the diagnosis of etiology of
OTB. Molecular gene methods for direct detection of MBT,
including polymerase chain reaction (PCR), automated mo-
lecular platforms and studies on cell-free DNA analysis, were
considered. Despite advances in these methods, they still do
not have enough sensitivity for negative results to rule out
OTB. Special attention was given to the methods allowing
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indirect confirmation of MBT infection, tuberculin skin test
(TST) and interferon-gamma release analysis (IGRA), par-
ticularly, QuantiFERON. A positive IGRA result indicates
the presence of a specific immune response to MBT, but does
not localize the infectious process or independently confirm
a causal relationship between MBT infection and intraocular
inflammation. The absence of an independent and sufficiently
sensitive reference standard for OTB detection is a major is-
sue in the assessment of diagnostic accuracy of current OTB
detection methods. Future research should be aimed not only

BeTtyn

Jiarnoctuka odransMotyoepkynbo3y (OTB) 3amm-
IIAETHCS CKIJIQIHOIO MPOOIEMOI0, HE3BAXKAIOUN Ha TIOSIBY
HOBUX JIADOPaTOPHUX Ta MOJIEKY/ISIPHO-TEHETHYHUX METO-
IiB mociimkeHHs. OHIE0 13 OCHOBHUX MPUYHH € CKIIA-
HICTh Oe3MOCepeTHbOro MiaTBepKeHHS Mycobacterium
tuberculosis (MBT) y BHYTpilIHPOOYHOMY Marepiali.
[Maynmbanuisipauii XapakTep 3aXBOPIOBAHHS, HEBEIIMKA
KUTBKICTh MaTepiaiy, JOCTYITHOTO JJIs JOCIHIDKCHHSI, Ta
MOXJIMBICTh IMYHHO-OIIOCEpPEIKOBAHOTO MEXaHi3My 3a-
MAJICHHSI OOMEXYIOTh MOJKJIMBOCTI TPSIMOT €TiONIOTIYHOT
Bepudikanii [1, 2]. Tomy B KIIHIUHIA NpakTHIi 3HaYHA
gactuHa BumnankiB OTH 3amummaerscst B kareropii Hmo-
BIPHOTO, /ISl BCTAHOBJICHHS SIKOi BAKOPHCTOBYIOTH CYKYTI-
HICTB NPSIMUX 1 HENPSIMHUX JIarHOCTUYHUX O3HaK [3].

MoneKyasipHO-TeHETHYHI METOIH JI03BOJISIIOTH 0e3-
MOCEPEAIHbO BHSBISATH TeHeTHYHHH Marepian MBT y
BHYTPIIIHPOOYHMX 3pa3kax, ajie IXHs YyTIUBICTH 3aH-
IIAETHCS] HEJIOCTATHBOIO, 1100 HEraTUBHHUN pe3yJbTaT Mir
Buktount OTB. PazoM 3 TUM MIMPOKO BUKOPUCTOBYIOTh-
csi HempsiMi Metoan miaTBepkeHHs MBT-iHdikyBaHHS
— TyOepkyniHoBa mkipHa npoda (TST) Ta Tectn BUBiIb-
Henns iHTteppepony-y (IGRA). IGRA marots Bumly crie-
mudiynicts mono ingikysanus MBT nopisusao 3 TST,
ocobmBo y BCG-BakuMHOBaHMX MOMYJLISAX, ajie He
JTO3BOJISIFOTHh BU3HAYHMTH JIOKAJI3AIII0 1H(EKIIIHHOTO Tpo-
1iecy abo BCTaHOBHUTH Horo Oe3rocepeiHiil 38’ 130K 13 BHY-
TPIIIHFOOYHHUM 3anayieHHsM [ 1, 4].

MeTo10 IIHOTO OINISIAY € aHali3 Cy4acHHX MOXIHUBOC-
Teit erionoriunoi miarnoctukud OTDB, iX aiarHOCTUYHOTO
3HAYCHHS Ta OCHOBHUX 0OMekeHb. OCHOBHY yBary npH/ii-
JIeHO MeTozaM npsimoro BusiBiieHHS MBT y BHyTpiniHbo-
OYHOMY Marepiasi Ta HenpsiIMOMY i ITBEPPKCHHIO 1H]IKY-
BanHs 3a nonomoroto TST ta IGRA. Okpemo po3misiHyTO
nmiarnoctrye 3HaueHHS QuantiFERON. ¥V mpomy orsii
HE TPOBOJINTHCS ACTAIBHUN aHaNi3 KIIHIYHUX KpUTEpIiiB
OTB, meToniB MyJIBTHMOAIBHOT Bi3yaiti3allii Ta alropuT-
MiB BUOOPY NPOTHTYOEpKYIb03HOI Tepartii (antitubercular
therapy, ATT). KitiniuHi Ta enigeMioloriaHi 0COOIUBOCTI
PO3IIIANAIOTCS JIMIIE B TUX BUIA/KaxX, KOJH BOHU MalOTh
3HAYCHHS JUIsl IHTepHpeTanii pe3yibTaTiB J1aboparopHOI
miarHocTHKH. Crioyatky pO3IISHYTO Cy4acHi YSIBICHHS
npo OTH Ta oCHOBHI NPUYMHM CKIJIQJHOCTI HOTO €Tiojo-
riuHoi Bepudikamii. Jlami mpoaHanizoBaHO MOMKIJIMBOCTI
Ta OOMEXEHHS MOJIEKYISIPHO-TEHETUYHUX METOJIB, Tic-

at increasing the sensitivity of direct diagnostic methods, but
also focused on the search for, and independent validation of
markers that will allow differentiation between etiologically
MBT-related intraocular inflammation from concomitant la-
tent infection.

Keywords: ocular tuberculosis, uveitis, Mycobacterium
tuberculosis, PCR, interferon-gamma release assays, tuber-
culin test.

JsL 4OTO PO3NISHYTO HENpSMi METOOH IiATBEPIUKCHHS
MBT-in¢ixyBanas 3 ocHoBHUM akieHntoM Ha IGRA Ta
QuantiFERON. B ofroBopenHi y3araibHEHO OCHOBHI 00-
MEKEHHS Cy9acHHX METOJIiB Ta HEBUPIIICHI MUTaHHA €Ti-
onoriynoi giaraoctuku OTB.

OcHOBHa YacTuHa

CyuacHi ysaBJIeHHS PO 0pTATbMOTY0EPKYJIH03

Odranmsmorybepkynso3 (OTB) € ommiero i3 mo3ane-
reHeBux Qopm iHpeknii, cnpuunHeHoi Mycobacterium
tuberculosis (MBT). V orsaai Konana Ta Babu 2025 poxy
OTB po3misgaeTsCs K MO3AJIETCHEBUI MPOSB TyOEpKy-
JIBO3Y, III0 MOYKE YPaXKaTu Pi3Hi CTPYKTYpH OKa Ta XapakTe-
PHU3YETHCA PI3HUMH KIIIHIYHUMH Tposiamu [2]. BomHouac
Alabed i Finkel y 2026 pomi BKa3yroTh, IO B OUTBIIOCTI
peanpHUX KIiHIYHUX cuTyariit OTb Bu3HauaeThCs HE AKH-
MOCH OJHHM CTICIU(IIHUM TiaTHOCTUIHUM KPUTEpieM, a
CYKYIHICTIO (haKTOpiB, 5Ki (POPMYIOTh BiIHOCHY BIIEBHE-
HICTh y miarHO3i. Lle 3yMOBWIIO ImMpPOKE BUKOPHCTAHHSI
kateropiii confirmed Ta presumed ocular Tb [3].

IMiarBepmxennm (confirmed) OTH npuitHATO BBaX)KaTH
BHYTpPIIIHROOUHE 3amayieHHs, npu skomy MBT 6e3moce-
PEeIHBO BHABICHO y BHYTPIITHBOOYHIN pianHI a00 TKaHH-
HaX OKa 3a OTIOMOTOI0 MiKpOOi0JIOTIYHUX, MOJIEKYIISIPHIX
YW TICTOMATONOTIYHUX METOAIB. [HIIa Kareropis — HMo-
Bipauii (presumed) OTB, mo sKoi BiAHOCATH BHITAIKU
BHYTPIIIHEOOYHOTO 3allaJIeHHs pa3oM 3 HENpsIMUMH J0-
kazamu MBT-indikyBannsa: mosutuBHoro IGRA a6o TST
Ta/abo cucteMHHX 03HaK Tb, 3a BicyTHOCTI OinbI mepe-
KOHJIMBOTO AJIFTEPHATHBHOIO €TiOJIOT1YHOIO MOSCHEHHS.
Alabed i Finkel BBa)katoTh OHI€IO 13 TPUYMH CKIaTHOCTI
MOPIBHAHHS PI3HUX JOCTIKEHb PI3HOMAHITHICT BH3HA-
yerp presumed OTDB, miarHOCTHYHOTO OOCTEKEHHSA Ta
KPUTEPiiB TSI BCTAHOBJICHHS AiarHO3y [3].

OTB Moxe TpOSABIATHCS TIEPETHIM, CEpemHiM, 3a-
IHIM a00 TaHyBeiTOM, XOpiOiNaTbHUMH TPaHYIbOMAaMH,
PETHHOBACKYIITOM Ta IHIUMH (OpPMaMU BHYTPIIIHBO-
O4HOro 3anajeHHsd. [Ipy mbOMy HiarHOCTHYHE 3HAYCHHS
OKpEeMHUX BHIB 3amalieHHs BiApizHAEThcA. B ormsami 2026
poky Alabed i Finkel BimHOCATH cepririHO30mOMIOHNH
XOPIOIANT, OKIIIO3MBHHUN PETHHOBACKYJIT, XOPiOiHaTbHY
TyOepKyTbOMy Ta TMEpeAHid TPaHyIbOMAaTO3HHU YBEIT i3
BY3JIUKAMH PAWIYKKH 10 HMOBIpHIIIX (GOpM came Ty-
6epkymnbo3HOTO ypaxeHHs [3]. OTxe, TepMiH «0pTaIBMO-
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TyOepKynb03» 00'€qHyE KITiHIYHI CTaHU 3 PI3HUM CTyTIe-
HEM CTIeI(IIHOCTI 0PTATHMONOTIYHHX MPOSBIB 1 pi3HUM
CTYIICHEM JI0Ka30BOCTI IXHBOTO 3B's13Ky 3 MBT.

BincyTHICTP aKTHBHOTO CHCTEMHOTO TyOepKyIhO3y
He Bukirouac OTD. Y yacTuHM maricHTiB OYHE 3alalieH-
HA1 Moxke Oyth emmHuUM mposiBoM MBT-acormiiioBaHoro
mporecy [3]. BomgHouac emimeMionoridyHe CcepeIoBHINe
CYTTEBO BIUTMBAE K HA YaCTOTY HempsMuX nokaszis MBT-
iH(IKyBaHHS, TaK 1 HA XapaKTEPUCTHUKHY TMAIIEHTIB, Y IKAX
niaraoctyiote OTB. Lle moOpe meMOHCTpY€ DOCTiHKESHHS
Putera Ta cmiBaBT., 110 opiBHIOBano 339 marienTis i3 Hi-
JIepraHmiB Ta [HmOHE3Il: y BHCOKOTYOepKyIhO3HIN 1HIO-
HE31MChKIi KOTOPTI YacTille BUSBISUIM PEHTTEHOJOTIUHI
o3Haku Th Ta cymyTHill akTHBHHI CHCTEMHHUI TyOepKy-
7603, a KIIHIYHUHN nepedir Bipi3HABCS BiJ HU3BKO CHIE-
MI9HOT KOTOpTH [5].

CykymHIicTh IHX HaHWUX Aae po3yminHA, mo OTH =e
€ OTHOPIIHOIO KIIHIKO-TTATOTEHETHYHOI0 KaTeTopiero 3
enuHUM HabopoM niarHocTnyHHX o3Hak. OTbH sBmse co-
6oto cnextp MBT-acorifioBaHiX BHYTPIITHROOYHHUX 3a-
MATBHAX CTaHIB i3 PI3HUMH KIHIYHUMH (DEHOTHUIIAMH,
MOXKJIIBIMH TaTOT€HETUYHHMH MEXaHI3MaMU Ta piBHEM
JIOKa30BOCTi TYOEpPKYINb03HOI eTionorii. CaMe Taka reTepo-
TCHHICTH TTOSICHIOE CKJIaTHICTH (DOPMYBaHHS YHiBepcalb-
HUX JIaTHOCTUYHUX KPHUTEPIiB i MOPIBHIHHS Pe3yJIbTaTiB
JOCTiKeHb. ToMy NEHTpaJbHUM HHTAHHAM Cy4acHOI
miargoctukn OTD crae we numre BusBiaeHHa o3Hak MbBT-
iH(iKyBaHHS, a I BCTAaHOBJICHHS TOTO, HACKIIBKH Tepe-
KOHJIMBO 111 iH(eKIIis MoXke OyTH IPUINHOIO KOHKPETHOTO
BHYTPIITHEOOYHOTO 3aITaIeHHsL.

IIpodnema etiosoriunoi Bepudikauii opranbmory-
0epKy/1b03y

Etionoriuna Bepudikamis  opTaIbMOTYOCPKYIbO3Y
(OTB) 3anumiaeTbCst OHIEIO 3 HAWOUIBII CKIATHUX IPO-
OiteM B Horo miarHoctuii. Y omisaai Konana ta Babu 2025
POKY aBTOpU BKa3ylOTh, 10 O€3MOCEPETHE BHSIBICHHS
Mycobacterium tuberculosis (MBT) y Tkanunax abo BHY-
TPIIHBOOYHUX PITUHAX 33 IONOMOror (apOyBaHHS 3a
Linem — HinbceHOM, KyJIBTYpaJIbHOTO JIOCHI/PKEHHS a00
MOJIEKYJISIPHO-TE€HETHYHUX METOJIiB € OCHOBHHM CIIOCOOOM
ninrBeppkenHst OTB. Asnie pa3oM 3 THM aBTOPY HaroJIONIy-
I0Th, 1110 Ha MPAKTHIIl TAKHI ITiIXi Ma€ ACsIKi OOMEKECHHS,
a came: maynuOaIUIAPHICTh (HU3bKa KUIBKICTH MiKOOakK-
Tepiil y BOTHHII YpaKeHHs), Maluil 00'€éM NOCTYITHOTO
Marepiajdy Ta HEJIOCTAaTHIO YYTJIHMBICTH METOMIB MPSIMOL
Bepudikaiiii. BpaxoByroun 11i 0OMeXEHHS, Y TIOBCSIKACHHIH
KiIiHI4HIA mpakTuii giarHo3 OTh wacto 3anuiaerbes Mo-
BIPHMM 1 BCTaHOBIIIOETHCSI HA TIJICTABI HENPSIMUX KIIHIY-
HHX, JJADOPATOPHHX Ta PaIioJIOT YHUX O3HAK [2].

CKJIaJHICTIO JIIarHOCTHKH TaKOX € IaToreHeTHYHa
MYJIbTH()AKTOPHICTE CaMOTO 3aXBOPIOBaHHA. Y OIS
Basu Ta crmiBaBT. ONUCYIOTHh JBa OCHOBHHX MOMITUBHX
MmexaHizmMu MBT-acomilioBaHOTO BHYTPIIIHEOOYHOTO 3a-
najieHHs: 0e3M0Cepe/IHIO 3aajibHy BiIIOBI/Ib HA JKUTTE3-
nartHi abo perutikaTuBHI MikoOakTepii B TKaHMHAX OKa Ta
IMYHHO-OTIOCEpE/IKOBAHE 3allaJIeHHs], 1HAYKOBaHE HEXUT-
te3nariuMu MBT abo 1x komroHeHTaMu. ABTOpU HE BHU-

TIUISTOTH JKOZCH 13 IINX MEXaHI3MiB K yHIBEpCAIbHO JTOMi-
HYIOUHH, 8 PO3ITIAIAIOTH IX SIK B3a€MOIIOB'sI3aHi TPOIIECH,
110 MOXKYTb TTO€JHYBATHCS 3 MEPEBAKAHHIM OTHOTO 3 HAX
3aJIeKHO BiJI KOHKpeTHOro KiiHiuHOoTO perotnmy OTE [6].

[Ipo iMyHHO-OTIOCEPENKOBAaHHNA MEXaHi3M TaKOXK
nnerscs B omrani Ludi ta cmiBaBt. 2023 poxy. ABTOpH
BKa3yIOTh Ha TINEepUyTIMBICTH O MiKOOAKTepialbHUX aH-
TUTEHIB Ta ayTOIMyHHI MeXaHi3MHU. 3a3HAYa€THCS TaKOK
1 MOXKJIHBICTH MOJEKYISIPHOI MIMIKpii MK aHTHTCHaMHU
MBT i BnacHUMHM aHTUTeHaMU TKaHWH oka [1]. Ili Te3m
3yCTpivaimch i B gocmimpkeHHi Agrawal Ta cmiBas. 2020
POKY, aBTOpPH BKa3yIOTh SK Ha MOXIIUBICTh ITEPCHUCTEHIII]
MBT, 30kpema B KIIITHHAX MITMEHTHOTO ETITENII0 CiTKiB-
KW, TaK 1 Ha pOJb CHCTEMHOI IMyHHOI CeHCHOimizalii Ta
ayTOIMYHHOI BiATIOBiAl y (hopMyBaHHI BHYTPIITHFOOYHOTO
3amaneHHs [7]. TakuM 9rHOM, BapTO PO3MIISIATH ITaTOTe-
He3 OTD memo mmpire, BpaxoBYIOUH iMyHHO-OIIOCEpEN-
KOBaHI MEXaHI3MH.

Taxa MyIBTH(DAKTOPHICTE Mae Oe3MmocepeHe qiarHOC-
THuHe 3HaueHHs. Bussnennst MBT abo ii renernanoro ma-
Tepiaxy y BHYTPIIIHROOYHUX 3pa3Kax MIHCHO BBAXKAETHCS
BaroMoro puarHOo st miaTBepmkeHHs OTH. Aue pazom
3 TUM HETaTUBHUI pe3yabTaT He 000B'SI3KOBO BUKIIIOUAE TY-
OepKyITb03-acoIliifoBaHe 3amaleHHs, BPaXOBYIOUH HEIPSAMIi
iMyHHI MexaHi3MH. Te came MOXXKHa CTBEpKYBaTH i TPo
BiJTHECEHHS BHYTPIITHHOOYHOTO 3alaJieHHS 0 TyOepKy-
JFO3HOTO JIUIIIE HA ITiICTaBi HASBHOCTI CHCTEMHOI IMyHHO1
cencubimizarnii 7o MBT. TakuMm 9rHOM, 0COOIMBOCTI I1aTO-
reresy OTB GpopMyroTs CBOEPiTHUIA JiaTHOCTHYHAN TTapa-
JTOKC: BIICYTHICTB Oe3mocepenHporo miarsepmkeras MBT
HE BHUKITIOUAE TYOCPKYIHO3HOI €TIONOTii BHYTPIIITHHOOUHO-
TO 3aItajIeHHs, TOl SIK HasBHICTH 03HaK cucTteMHoro MBT-
iH(iKyBaHHS caMa 1o cobi TyOepKyIIbO3HY E€TIONOTiI0 He
JIOBOAHMTE [ 1, 6].

BaxnmBo 3ayBayKUTH 1 IPO OTPUMAHHS MaTepiary IUIs
MPSIMAX TOCIIKeHb. 3a0ip BHYTPIIIHFOOUYHUX 3pa3KiB €
iHBa3WBHUM, AOCTYITHHUHA 00'€éM HEBENWKHH, a MiKOOaKTe-
pii MOXYTB JIOKaJIi3yBaTHCS y TKAHUHHUX CTPYKTypax OKa
1 He BUIIUIATHCS y BOISHHCTY BOJOTY a0o0 CKJomomiOHe
tino. Hampuknan, gani Collaborative Ocular Tuberculosis
Study moxkasyrots, mo cepen 962 mamienti i3 OTH mo-
CJiDKEHHS BHYTPINTHb009HO]I pinuau MeTomom I1JIP Gymo
BHUKOHAHO ywmie y 59 (6,1%) sumagkax. Huspka gacrora
peabHOTO 3aCTOCYBaHHS MPsAMOI Bepudikamii 3raxyeTbes
Ludi ta cmiBaBT. y 2023 porri Ta aBTOpaM# JOCITiHKEHHS
2024 poxky, mpucsstaeHoro BusBieHHio JJHK MBT y BHY-
TpimHBOOYHIH pinuHi [1, 8].

OcHoBHa mpoOmema etiomoriunoi Bepudikamii OTh
TOJISITa€ B HEJOCTATHINM MiarHOCTHYHIN iH(OpMaTHBHOC-
Ti OKpPEeMOTo JabopaTopHOTO TecTy. BpaxoByroun mayIru-
OanMISIPHICTh 3aXBOPIOBAaHHS, OOMEXKEHY IOCTYITHICTh
BHYTPIIIHFOOYHOTO MaTepiaxy Ta pi3He CIiBBiTHOIICHHS
iH(QEeKIIHHNX Ta IMYHHO-OTIOCEPEAKOBAHUX MEXaHi3MiB,
CTaHAAPTHU3allisd MIarHOCTUKH € CKJIQJHUM 3aBIAHHAM.
Hagits y cydacHomy orsani Alabed ta Finkel 2026 poxy,
KU TpUCBSYeHUH i30mp0BaHOMY OTDB, BcTaHOBICHHS
TIIaTHO3Y PO3IIINAETHCSA K TTOETHAHHS KIIHIYHOTO (peHo-
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TUTy 3 HenmpsMuMu gokazamu MBT-iHdikyBaHHS Ta pe-
3yABTaTaAMU CHCTEMHOTO 00CTEeKeHHS [3].

MoxIuBOCTI Ta OO0MeKeHHSI MOJIeKYJSIpHOI ia-
THOCTHKH 0 TaJIbMOTY0EpPKYIB03Y

Ha cporozmHi 3aBIsSiKM DPI3HOMAHITTIO MOJEKYJSPHO-
TeHETUYHUX METOAIB MU MAaeMO PO3IIUPEHI MOXKIUBOCTI
MpsIMOTO BUsIBIICHHsI M. tuberculosis y BHYTPIIIHEOOYHO-
My Marepiali, ofHaK IpooOieMa eTioNoriyHoi Bepudikarii
OTBb 3anumnraerscs.

OnHi€r0 3 TPUYUH HEOAHOPITHOCTI PE3yJIbTaTIB Pi3HUX
JOCTIKCHb € BUOIp TeHETHYHOI MilleHi. Y AOCITiKEeHH]
Balne Ta cniBaBT. ipu aHai31 Marepiany MamieHTiB i3 KIi-
HiyHO migo3proBankuM OTDB yacTora MO3UTHUBHHUX PEe3yiib-
TaTiB CyTTEBO BIJIPI3HSAJIACS 3aJI€KHO BIJ MIlICHI CEKBe-
HyBaHHs: 11 MPB64 BoHa ctanoBuia 70,2%, ais protein
b — 40,0%, Tomi sx mis IS6110 — aume 9,1%. Bomgrouac
no3utuBHi [1JIP-pe3ynbraru Oymu oTprMaHi Takox y dac-
TUHHM TAI[IEHTIB KOHTPOJILHUX TPYI 13 BHYTPIIHEOOYHUM
3anajieHHsIM 1HIIOT eTiosoril. ABTOpH 3pOOMIN BUCHOBOK,
10 MPaBWIBHUN BHOIp T€HETHYHOI MIllIeHI MOYKE 3HAYHO
MIABUIIUTH pe3yiabraruBHicTh [1JIP, omHak pa3oM 3 TUM
MOYKJINBI XUOHOIIO3UTUBHI pe3ynbTaru [9].

Crnpo0oto NiIBUILUTY iarHOCTHYHY iH(GOpMaTHBHICTH
[1JIP craio BUKOPHCTaHHS KUIBKICHUX 1 MYJABTHTAPI€THUX
Meroauk. IlokazoBuM € mochimkenus Barik Ta crmiBasr.,
y SIKOMY KUIBKICTh Komiii mpb64 y BHYTpIlIHBOOYHIN pi-
JIMHI HOpMaJli3yBaJId BIIIHOCHO KIIBKOCTI KOMIH T€HOMY
KIITHH rocnozaps. Y He3alleXHIH KOropTi Juis Basigamii
Taka HopMaslioBaHa KinbkicHa [TJIP mpomgemoHcTpyBaia
qyTauBicTh 85,0%, crienugiunicts 94,4% 1 3aranbHy aia-
THOCTHYHY TOYHICTh 89,4%, TOJ1 SIK TpamuIlifiHa KiIbKiC-
Ha [TJIP mpu Bumiii gytmuBocti 90,0% mana crerudiy-
HicTh Jume 61,1% [10].

He Bci cyuacHi aBTOMaru3oBaHi MOJIEKYJSIPHI ILIar-
($OpMHU IEMOHCTPYIOTh Kpallli pe3yJbrard. Y MOpiBHSUIb-
HOMY JjociipkeHHi Sharma i cmiBaBT. 75 3pa3KiB CKJIO-
noxionoro Tina Xpert MBT/RIF Ultra manu 3aranbHy
qyTaUBIiCTh Onn3bko 50%, Toxi sik MynbrumiekcHa [1JIP
— 72%. Ilonepenns Bepcis Xpert MBT/RIF Busiuna nuie
16% BunankiB. BaxxnuBo, 1o B 1OCIIKEHHI OyJI0 JUIIe
TPHU KyJIbTypaibHO miaTBepmkeri Bunaaku OTB, Tomi sk
OUTBIIICTh XBOPUX HAJICKAIH 10 KaTeropii KIHIYHO ITij-
03PIOBAHOTO 3axBoproBaHHA [11].

CxO0Ki pe3yabTaTH MPOAEMOHCTPYBAIO TOCIIIKCHHS
Truenat MBT Plus. Cepen 75 3pa3kiB i3 BiTpeasbHOI HO-
poxkHuHN uyyTauBicTh Truenat, mynsruruiekcHoi [TJIP ta
Xpert Ultra cranoBuiia BignosigHo 66,6%, 73,3%155,5%.
Boanouac nepeBaroro aBToMaTH30BaHUX MIaThopM cTaa
MOXKJIMBICTh OJJHOYACHOTO BHSIBIICHHS OKPEMHUX MyTallil,
acoIiiOBaHMX 13 CTIMKICTIO 10 aHTHOAKTEepiadbHUX IIpe-
napatiB [12]. TakuM YUHOM, TEXHOJOTIYHHN PO3BHUTOK
MOJIEKYJISIPHOI JIIarHOCTUKH PO3IIUPIOE MOXKIMBOCTI BHU-
sieeHHss MBT Ta MOTEHIIiHO 103BOJIsIE OTPUMYBATH 10-
natkoBy iH(opmarito npo ii renorumn. Ilpote Bce mie He
3a0e3MeYCHO TOCTaTHBOI YYTIMBOCTI, 1100 HEraTHMBHUUN
pe3ynbTar mir HaniiiHo Bukirountd OTh.

Y pobori 2025 poky ouintoBamn MBT-noxigHy mo3a-
knitnaEy [IHK y cxmonomiOHOMY Tifi 3 BUKOPUCTAHHSIM
mynbTaICiekcHO1 [IJIP y peamsHOMY waci. MeTonm BUSBUB
MBT cfDNA y 19 i3 25 nanientis 3 OTb (76%), nopiBHs-
HO 3 64% mna Truenat MBT Plus i 56% mns Xpert Ultra, y
25 KOHTPOJBHHX 3pa3Kax yci TpH MeTonu OyIii HeraTHB-
Humu [13].

YV COTS-1 (Collaborative Ocular Tuberculosis
Study-1) mume 59 i3 962 mamientiB (6,13%) mpoimm
TIJIP-gocmimKeHHs BHYTPIIIHFOOYHOI PiIWHY, MTO3UTHB-
HUH pesynbrar orpuMano v 33 i3 59 mocmimkenux. [Ipu
upomy pesyasratu [1JIP He npoaeMoHCTpyBaau OYEBU-
HOTO 3B'S3Ky 3 TOJAJBIINMH PE3YyIbTaTaMH JIIKyBaHHS:
MIEPCUCTYBaHHSA a00 TOTIPIICHHS 3aMajJeHHS IMPOTATOM
poky cmoctepiranocs sk y [IJIP-mo3uTuBHUX, Tak i B
[1JIP-HeraTHBHHUX XBOPHUX. ABTOPH TIHIILIH BUCHOBKY, IO
B peanpHIX yMoBax [IJIP 3acTocoByBanacs piako, a ii mo-
3UTHUBHMI YU HETaTUBHHUHN pe3ysbTaT HE 00OB'S3KOBO BH-
3HAYaB TaKTHKY BeICHH marfienTa [14].

[HTEpTIpeTanito MOKa3HUKIB MiarHOCTUYHOI TOYHOCTI
[JIP ycxitagHIoEe BiICYyTHOCTD HE3AJICKHOTO peepeHTHO-
ro cranmapry. ¥ meraanamisi 2021 poxy, skuii 00'enHaB
mocTipkeHHs BukoHaHHs [1JIP BHYTpIiOTHBOOYHHX 3pas-
KiB, SIK JTOBIJIKOBH{ TOKAa3HHK BHKOPHUCTOBYBAIU BiIIIO-
BiTb Ha TPOTUTYOEPKYIHO3HY Tepamito. OTpuMaHa y3a-
raJbHEHa YyTIMBICTH cTaHOBWIA 88%, crenudidHicTh
— 71%, a ruroma mig SROC — 0,83 [15].

Y CcyKymHOCTI HasBHI JIaHi CBiIT4aTh, IO MO3UTUBHUI
pe3yabpTaT MOJEKYISIPHOTO JOCIIUKEHHS Mae BasKIINBE
JIarHOCTUYHE 3HAYCHHS Y BiNOBITHOMY KJIIHITHOMY KOH-
TEKCTi, ajie YyTIHBICTh MOJEKYISIPHUX METOMIB 3aJIHIIIa-
€TBCS HEJIOCTaTHBOIO 11 BuKkmodeHHs OTh npu nerarus-
HOMY pe3yJIbTaTi.

Henpsime minTBepmkenns ingikyBanns Mycobac-
terium tuberculosis: TST Ta IGRA

3nayna ponp B aiarHoctuni OTH HanexuTs Henps-
MHUM IMYHOJIOTIYHHM METO/IaM dYepe3 OOMEKEHI MOK-
JUBOCTI Oe3mocepentboi Bepudikamii Mycobacterium
tuberculosis (MBT) y BHyTpilIHBOOYHOMY Marepiali.
I tyGepkyninoBa mkipHa npoda (TST), i Tectn BUBIIB-
HeHHs iHTep(depony-y (interferon-gamma release assays,
IGRA) ¢aktu4HO BH3HAYAIOTH HASBHICTH CrHenUpIYHOT
KJIITHHHOT iMyHHOT BignoBini Ha MBT, a He npucyTHICTH
JKUTTE3JATHOTO 30yAHUKA B owi. [lo3uTUBHMEI iMyHOIO-
TiYHUA TecT minTBepiukye (akT iH(pikyBaHHS abo To-
nepenHboi ceHcnoOimizanii 1o MBT, ane He BcraHOBIIOE
TyOepKY/IbO3HY €TIOJIOTIF0 BHYTPIIIHHOOYHOTO 3araieHHs
[1, 3, 4]. Tpanuuiiianii TST Mae HU3Ky 06MexeHb. Moro
pe3yibTaT 3aleKUTh BiJ monepeaHboi BakuuHaiii BCG,
KOHTAKTY 3 JISIKUMH HETYOepKyJIbO3HHUMHU MiKOOAKTepisi-
MU, CTaHy KJIITHHHOTO IMYHITETY Ialli€eHTa Ta MpPaBUIIb-
HOCTI BUKOHAHHS i omiHku npoou. IGRA po3pobisutucs
YaCTKOBO ISl TIONOJAHHS IIMX OOMEXeHb. Y Cy4acHHX
KOMEPIIHHUX TeCTaX BHUKOPHUCTOBYIOTH CHELU(IUHI s
MBT anturenu, 3okpema ESAT-6 ta CFP-10, siki xomy-
1o1best B region of difference 1 (RD1) 1 BincyTHi y Bak-
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nuaHOMY mTami BCG Ta Gimbmiocti HETYOepKYITbO3HIX
MikoOakTepiii. Lle 3abe3meaye IGRA Bumry cnenngidaicts
mono iHdikyBanHs MBT mopiasHO 3 TST, ocobmuBo y
BCG-BakunnoBanux momymamisix. s QuantiFERON
TIPUHITATI TIOJISTAE B KiTbKicHOMY Bu3Ha4deHHi [FN-y, skuit
BHIUIAETHCS CEHCHUOLTI30BaHUMHU T-TiMpoInuTaMu TiCIs
cramysmii cnenndivanmu anTureraMa MBT. CygacHuit
QuantiFERON-TbB Gold Plus (QFT-Plus), Ha BiamiHy Bif
morrepenaporo QuantiFERON-TB Gold In-Tube, mictuts
nBi aatureHHi mpobipku Th1 1 T2, ski OiHIOOTE pi3Hi
xoMmoHeHTH T-kimituHHOI Biamosimi [4]. [lopsn 3 TaM B
ormsami Tungsattayathitthan Ta cmiBaBT. TiAKpecTIOETHCS,
o Buma cnennudigaicts IGRA momo MBT e ToTO)XKHA
BHIIIH crennigHOCTI MO0 TyOepKyIThO3HUX YBEITiB,
OCKIIBKH TECT HE BH3HAYA€ aHATOMIUHY JIOKANi3amito iH-
(exii i He T03BONIAE PO3PI3HATH JTaTCHTHE 1H(IKYBaHHI
Ta aKTHBHE 3aXBOpPIOBaHHS [4].

Bimemmre Toro, mepesara IGRA nmag TST momo uytiu-
Bocti mpu OTB He € mocriitHoro. B ommsini Ludi Ta cmi-
BaBT. 2023 poky Oyn0 MpoaHaTi30BaHO TOCIIIKEHHS, SKi
0e3mocepeIHbO MOPIBHIOBAIN 00WABA METOAH. Y II'STH
Takux poborax, BUKOHaHUX y Th-eHmeMidyHHX perioHax,
gyTuBicTh IGRA Gyna mHikdoro 3a TST, Toxi sk pe3ynb-
TaTH JOCHI[KEHb 13 HECHIEMIYHHX PETiOHIB TaKOX HE
mmoka3yBanu oxHo3HadHOi mepeBard IGRA. ABtopu peko-
MEHIYIOTh 00epPEeKHO TPAKTyBaTH HETaTHBHI a00 HEBU3HA-
yeHi pe3yasrat IGRA 3a HasBHOCTI KITiHIYHOI KapTHHU,
xapaxtepHoi s OTB [1].

LixaBi pe3ynsraTs OyJaM OTPUMaHi B IPOCTIEKTUBHOMY
JOCTIKeHHI, sike BKIfodano 191 mamieHnTa 3 BHYTPIIIHBO-
ouHNM 3ananeHHsM. ABTopH orfinroBanu TST ta IGRA sk
OKpeMo, Tak i B komOiHatii. CyMicCHe BUKOPHCTAHHS JTBOX
TECTIB ITPOJEMOHCTPYBAJIO Yy TIUBICTh 89,6%, crenudiy-
HicTh 99,2% Ta AUC 0,98, 1110 IepeBHIyBaIo MOKa3HUKA
KOXKHOTO 3 TECTiB OKpemo [16].

B mocnimkenHi Ang i criBaBT. y koropti 3 191 namien-
ta T-SPOT.Th maB Bumty crierudigaicts, Hixk TST — mpu-
6mm3Ho 0,91 mpotu 0,71, ane Hmwx4y gyTmuBicTs — 0,53
mpotu 0,70. HaitBuma i#mMoBipHicTs Th-acormiiioBanoro
YBEITy criocTepiransacs mpu 0gHOYACHO MO3UTHBHUX TST
i T-SPOT.Th. BogHOUac aBTOpH MOKA3aJIH, [0 OTITUMAITh-
Ha IHTEpIIpeTalis TeCTiB 3aJeKUTh Bif momupeHocti Th
Y DOCHIKYBaHIH MOMyIsALii. ABTOPH 3pOOHIIN BUCHOBOK,
o miarsoctudHa miHHIicTh IGRA 3amexuTh Bij KITIHIYHO-
TO Ta emiIeMioNIoTigHOTO KOHTEKCeTY [17].

QuantiFERON: no3uTHBHUN pe3yJbTaT K A0KAa3
iHdikyBaHH, ajie He eTioJIoril yBeiTy

VY nocmimkenni Xia, Palestine Ta Reddy 2024 poky
npoaHaizoBaHo 388 mMallieHTiB 3 yBEITOM, SKUM BHKO-
myBaan QuantiFERON-Gold. [ocnimkenns Oymno pe-
TPOCIIEKTHBHUM 1 BUKOHYBaJlocsi y KiiHili B Kosopamo
3 Hu3bKo mnomupeHicTio Th. Ilo3uTuBHMN pe3ynbTar
orpumano Jymiie y 17 narientis (4,38%). [Ipu mpomy 16
i3 17 QFT-no3utuBHMX XBopux He BimmoBimamn SUN-
KPHUTEPIsIM TyOepKYJIbO3HOTO YBEITYy, a TIO3UTUBHHUH TECT
OyB BUSBIICHHH BHIIQJIKOBO ITiJI 4ac OOCTEKEHHS, Iepe-
Ba)KHO TIepe]l IJIAHOBAHOI IMYHOCYIIPECHBHOIO TEPaIi€lo.

Jlvie oyH Mamie€HT MaB XapaKTepHUHN I 0(TaIbMOTY-
0OepKymb03y (PEHOTHIT — IEPEIHIHA YBEIT i3 By3IUKaMH pani-
ITy’KKH. ABTOPH BKa3yIOTh, III0 TIPX HU3BKIiil MOMTHPEHOCTI
Tb i3ompoBana mo3utuBHICTE QuantiFERON y xBoporo
Ha YBEiT MO)Ke BKa3yBaTH, CKOpiIlle, Ha CYITyTHE 1HPIKY-
BaHHsI MBT, HiXX MPHYUHHO-HACTITKOBHH 3B's130K Mixk Th
Ta 3armajeHHsaM oka [18].

[Toxa3oBi mani omyOmikoBani Putera, Rothova ta La
Distia Nora y 2025 pori. ¥ peTpoCneKTHBHOMY IOCITi-
JUKEHHI aBTOpHW TIOPIBHSUIM TPHU Pi3HI rpymu: 51 marien-
Ta 3 yBEITOM Ha T akTUBHOTO cucTemHoro Th, 52 marri-
€HTIB 3 yBEITOM HEBU3HAYCHOI €TIONOTIi Ta MOSUTUBHUM
IGRA 06e3 axtuBHOro cucreMroro Th i 15 marienris i3
no3utuBHOO [1JIP MBT y BHYTPIIIHROOUHIH piAnHI TpU
BIJICYTHOCTI CHCTEMHOTO akTHBHOTO Th. ABTOpH BHSABHU-
JU BIMIHHOCTI O()TaTbMOJIOTIYHIX TIPOSIBIB MIXK TIaIli€H-
TaMH 3 JOBeJEHNM akTUBHMM cucteMHMM 1B Tta IGRA-
MTO3UTUBHUMH XBOPUMH 0€3 akTHBHOTO cucteMHoro Th.
3a pesyipraTaMu JOCITIHKEHHS 3pOOJICHO BHCHOBOK, IO
IGRA-mo3uTHBHNUH yBEiT HEBIIOMOI €TiONOTIi HE € CHHO-
HIMOM O(QTaTBMOTYOCPKYITH03y. BomHOUac BiACYTHICTH
cucremHoro Th Takox we Bukimogae OTB, npo mo cBin-
YUTHh TPETS TpymHa MamieHTiB i3 mo3utuBHOWO [1JIP BHY-
TpimHB00YHOI Bomoru [19]. OTxe, HI OKpEeMO CHCTEMHE
obcrexxenns, Hi okpeMo IGRA He 103BONSIOTH YITKO BU-
3HAUUTH TyOepKyIbO3HE UM HE TyOepKyIhO3HE BHYTPIII-
HBOOYHE 3aIlaJICHHS.

Y nmocmimkenHi, mpoBemeHomy B JDxakaprti, Th-
eHneMigyHoMy perioni, La Distia Nora Ta cmiBaBT. 2025
POKY BKJIFOUIITH 76 JOPOCIHX i3 BIIEPIIE TiarHOCTOBAHUM
AKTHBHUM YBEITOM HEBCTAHOBJIEHOI €TIOJOTIi Ta ITIO3UTHB-
HuM IGRA. TlamieHTiB pO3AIMHIN HA NIBI TPYIH: THX, IO
TIpUHMAaI CHCTEMHI KOPTHKOCTEPOIIH i3 MECTUMICTIHOIO
ATT, ta TuxX, Mo mpuitManu koptuxoctepoimn 6e3 ATT.
UYepes mIicTh MiCAIIB TOBHE MIPUMTHHEHHS 3alIaIeHHS CITO-
crepirasocs y 81,1% mnamientiB rpymu ATT mpotu 51,3%
Yy KOHTPOJBHIN TPyTi; perUIuBH TaKOXK OyIH PiAIIAMA
miciss ATT. ABTopr HaBMHCHO HE Ha3BajJH BCIX BKITFOYE-
HUX TIAI[I€HTIB XBOPUMH Ha 0()TaIbMOTYyOepKYyIb03, a BU-
KOPHCTaJ N KOHCTPYKINIO «yBEiT HEBCTAHOBJICHOI €TiOJ0-
rii 3 mosutuBHIM IGRA». Taka TepmiHOMOTIS (PaKTHIHO
mokasye, mo mo3utuBHANH IGRA 00’enHye marieHTiB y
rpymy i3 moreHmiitHo Th-acorifioBaHuM 3amaneHHsIM, ae
He miaTBepmKye Th-etiomnoriro [20].

O6rosopeHHA

AHami3 cy4acHHX MiAXONIB O ITIarHOCTHKU O(Talb-
MOTYOEpKyIIb03y IOKa3ye, 0 OCHOBHA MpoOieMa IoJsi-
ra€ He CTUIBKU Y BCTAHOBJICHHI (pakTy iH(pikyBanHI MBT,
CKIUJIbKH Y BH3HAYEHHI MPpUYMHHOTO 3B’s13ky Mik MBT Ta
KOHKPETHHM BHYTPILIHLOOYHHM 3arajieHHsIM. [cHyroui J1a-
0opaTopHi METOAN 3aCTOCOBYIOTBCS ISl BUSIBJICHHS T'eHe-
tHyHoro marepiany MBT y BHyTpiIHBOOYHHX 3pa3Kax, a
TST ta IGRA Bu3HauatoTh cnenuidHy iMyHHY BiIIIOBiIh
Ha anTurenn MBT [1, 2]. Aje 5koeH 3 IUX MiIXOiB OKpe-
MO He 3a0e3ledye T0CTaTHhOI AiarHOCTUYHOI TOYHOCTI B
ycix Bumazakax. e € ocobmmBo BaxkimmeuM it OTH, npu
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SIKOMY 3HauHa YaCTHHA J[IarHO31B 3aJUIIAETHCS B KaTEropii
HMOBIpHOTO, a KpUTepii MIarHOCTUKA BiIPi3HIIOTHCS Bif
JIOCITIKSHHS JI0 MOCIiHKEeHHS [3].

MorekyspHi METOAN TEOPETHYHO HAWOITBIN HaOIH-
eHi 1o ertionoriunoi Bepudikanii OTH, ane ix kimiHITHE
3aCTOCYBaHHS OOMEXECHE HEJOCTAaTHBOIO UYTIHBICTIO.
PesynpraruBHicTs [IJIP 3a7eKuTh BiX THUMY i KUTBKOCTI
OTPUMAHOTO BHYTPIOTHHOOYHOTO MaTepiaiy, maynuoarm-
JIIPHOCTI TIPOIIECY, a TaKOXK BHOOPY TCHETHYHOI MIIIeHi.
Balne Ta cmiBaBT. mpoAeMOHCTPYBAIN 3HAYHI BiIMIiHHOCTI
JAaCTOTH TMO3UTUBHHUX PE3YJbTATiB 3aJIeKHO BiJl BUKOPHC-
TaHOI MIIIEH], a IMOJaIbIIl JOCIIHKEHHS aBTOMAaTH30Ba-
Hux miargopm Xpert MTB/RIF Ultra ta Truenat Taxox
He TIOKa3ay CTablIbHOI IepeBaru Haj MyITBTHILICKCHOIO
[UIP [9, 11, 12]. TlepcrieKTUBHIM HAmpsSMOM € BH3HA-
genHss MBT-noxigHoi no3akiitaanoi AHK, sike y mocimi-
mkeHHI Sharma ta ciBasT. 2025 poKy IpoIeMOHCTPYBAIO
Bumty 9actoty BusiBieHHs MBT nopisasHo 3 Truenat MTB
Plus ta Xpert Ultra, ogHak J0CTiKSHHS BKIIOYAIIO JIUIIE
25 mamientiB 3 OTB i morpeOye momanbiroi 30BHINTHBOT
nepeBipku [13]. Takum 9rHOM, OTPUMAHWH TO3UTHBHUHN
pe3yabTaT MOJICKYJISIPHOTO JOCIIIKCHHS Ma€ 3HAUCHHS Y
migrBepmxerHi etionorii OTD, mpoTe HeraTHBHMIA pe3yIb-
TaTr He H03BoIstc HaniiHo BUuKirounT OTD.

IIo crocyeThCs HEMPSAMHUX IMYHOJOTIYHHX MeETO-
niB IGRA, BOHM MaiOTh BHINY CIEIU(IUHICTH IMOAO iH-
¢ixyBanass MBT mopiasHo 3 TST, ocobmuBo y BCG-
BaKIIMHOBAHMX TOMY/AMiAx. OgHaK crennuiqHICTh M0A0
MBT-iHn}ikyBaHHS HE € THM CaMUM, IO i creru}igHicTh
10710 TyOepKYINHO3HOI eTi0NOTi1 BHYTPIITHHOOYHOTO 3arma-
nenns [1, 4]. IGRA He Bu3Hauae aHATOMIYHY JIOKATi3aIIif0
mporiecy i He J03BOJISIE BCTAHOBHUTH, UM Ma€ I iMyHHA
ceHcHOimizamis Oe3mocepenHiil 3B°S30K 13 3alaliCHHAM
oka. [Ipukiaz Takoro TBEepmKEHHS A00pe AEMOHCTPYIOTH
pe3yIbTaTH AOCHiKeHH Xia Ta cmiBaBT. 2024 poky: y pe-
rioHi 3 HU3BKOIO TommipericTio Th cepex 388 mamieHTiB 3
yBeitom mo3utuBHUN QuantiFERON OyB BusBIeHMIT HTIe
y 17, mpugomy 16 i3 HUX He Manu (DEHOTHITY, IKAH BiAIIO-
BimaB 6 SUN-kputepisim TyOepKyp03HOTO yBeiTy [18].

Bomnouac 3 tum meraruBHui IGRA Takox He mMoxke
BBakaTucCs abcomoTHIM KpuTepieM BukirodueHHs OTh. 3a
naanMu oy Ludi Ta cmiBaBrt., ayTimmBicts IGRA y no-
cmimkenasx OTh Oyma BapiabenpHOIO, a B II’SITH poOOTax
i3 Th-eHnemMiuHUX peTioHIB BOHA Oyia HIKYOIO, HIK IyT-
muBicTh TST [1]. [ToxiOHi pe3yasraT JO3BOMISIOTH TTOPiB-
HATH JOKA30BYy I[IHHICTh MPSIMUX Ta HEMPSIMHUX METOIIB.
Jnst MoneKymnsapHOi AIarHOCTHUKH MO3WTHBHHUM Pe3yibTaTr
Mae 3HaYHO OBy MiarHOCTUYHY Bary, HiXK HeTaTHBHUH,
tomi sk st IGRA mo3uTuBHUIA pe3yisTaT MepeKOHINBO
cBiqunth mpo MBT-iH(ikyBaHHS, ajge HE BCTAHOBIIOE
MIPUYMHHOTO 3B 513Ky 3 BHYTPIIIHBOOYHHUM 3allaJICHHSM.
HagiTe BIOCKOHANICHHS OKPEMHUX JTa0OpPaTOPHUX METOIIB
TIOKH HE TIPUBEJIO 10 TOSIBU TECTY, 3AaTHOTO CAMOCTIHHO
migreepauTu abo BukodnTd OTH. OCHOBHI MOKIHBOCTI
Ta OOMEXEHHS PO3IISHYTHX METOMIB ETiONOTIYHOI Iia-
rHoctiku OTB y3arampaeno B Tabmumi 1. HaBeneni nani
JIEMOHCTPYIOTb, IO 1IarHOCTHYHE 3HAYEHHS IPSIMUX 1 He-

TIPSMUX METOIB Bipi3HA€THCS. JKOIEH 3 HUX HE JO3BOJISE
B YCiX BUTa/IKaX CAaMOCTII{HO BCTAHOBHUTH 200 BHKITIOYATH
eTionoriuyamnid 3B’s30K Mixk MBT-iH(ikyBaHHAM Ta BHY-
TPIITHFOOYHIM 3alaJICHHSIM Y KOHKPETHOTO TMaIli€HTa.

Taxum grHOM, cy4yacHa miarHoctuka OTB xapakrepu-
3YETbCS HE BIJICYTHICTIO iH(OPMATHBHUX METOMIB, a Bij-
CYTHICTIO HE3aJIe)KHOTO KPHUTEPif0, 37JaTHOTO OJXHOYACHO
niarBepaut MBT-iH}iKyBaHHS Ta JOBECTH ii MIPHYUHHY
POJIb y PO3BUTKY KOHKPETHOTO BHYTPIIIHHOOYHOTO 3aria-
nerrs. [loganeie MiABUIEHHS aHATITHIHO! Ty TIUBOCTI
MOJICKYJIAPHUX METOMIB 3aJMIIAEThCA IIEPCIIEKTHBHUM,
OJTHaK MOK€ HE ITOBHICTIO BHPIIIUTH IO IPOOIeMy 3 OTJIs-
Iy Ha maroreHetnyHy rereporenHicts OTh Ta MoximuBy
POJb IMYHHO-OTIOCEPEAKOBAHUX MeXaHi3MiB. BomHowac
JUTA HETPSMHUX IMYHOJOTIYHHX METO[IB Ba)KIWBAM Ha-
MIPSIMOM € TIOIIYK MO>KJIMBOCTEH BIIPI3HUTH €TiONOTIYHO
moB’si3aHe 3 MBT BHYTpilTHROOYHE 3amajiCHHS BiJ BUTIAI-
KOBOTO TIO€JHAHHS YBEiTYy 3 JATEHTHUM iH()IKyBaHHSM.
Cepen HepcHeKTHBHUX HANpPsSMIB PO3IIAIAIOTHCS TpaH-
CKPHIITOMHI, TTPOTEOMHI, KIITHHHI Ta iHII OiomMapkepw,
ajyie OUTBIIICTH 3aIPOMOHOBAHUX MapKepiB JOCTIHKEHI Y
HEBENMKMUX BUOIpKaxX 1 Ie He MPOUININ TOCTAaTHHOI 30-
BHIMHBOI mepeBipku [1]. ToMy BaKIMBHM HampsMOM
MOMANBIINAX JOCTI/KCHb € He TUIBKH MOMIYK OLTBIN 9yT-
JUBHUX METOIB IarHOCTHKH, a ¥ 1X mepeBipka y He3alexK-
HUX TpyIax MAaIli€HTiB i3 9iTKO BU3HAYCHUMH KPUTEPIIMHU
BCTaHOBJICHHS JIIarHO3Y.

ABTOPCbLKUI1 BHECOK

KonecHiyeHko BB - po3pobka koHLenLjii, MPOeKTyBaHHS,
36ip AaHuX | NpoBeAeHHSA AOCHimXeHb, aHani3 i iHTepnpeTa-
Lis gaHux, nigrotoBka i HanucaHHs pykonucy; Oopoxosa OE
- po3pobka koHLenLii, NPoeKTyBaHHS, aHanis i iHTepnpeTauis
AaHuvX, NiAroToska i peueH3yBaHHs pykonucy 36oposcbka OB
- po3pobka koHLenLii, MPOeKTYBaHHS, peLieH3yBaHHs pyKonu-
cy. Yci aBToOpn 03HaOMUIINCL 3 OCTaTOYHOK BEPCIED PYKO-
nucy , CXBanunu ii Ta NOroAXytTbCA HECTU BiANOBIAANbHICTb
3a 110ro 3MmicT.

M>xepena nigTpuMKn

CT1aTTa € YaCTUMHOI HayKOBO-AOCMiAHOT poboTH 3a TEMOKD
«Po3pobuT 3axoau LWOAO PaHHLOrO BUSIBIIEHHS!, iMYHOKO-
pekuii Ta peabinitauii xBopmx Ha TyGepKynbo3 oKa, LyKpoBuiA
giaber, iWwWeMiyHy HeMponaTito B YMOBaX BOEHHOIO CTaHy»
(nepxpeectpadis Ne 0125U002071).

BiamoBu Big BignoBiganbHOCTI

BucnosneHi y nogaHin ctaTTi AyMKV € BNaCHUMK AyMKaMu
aBTOpIB, @ He OILiNHO NO3MLiEl0 YCTaHOBN.

KoHdbnikT iHTepeciB

ABTOpPY 3a59BMSAI0Tb, LLO BOHU HE MatoTb KOHMIKTY iHTep-
€ciB, KM Mir 61 BNNUHYTK Ha iXHIO OYMKY LWOAO npeamera
abo matepianis, ONMCaHUX i 0GroBOPEHUX Y LibOMY PYKOMMCI.

3asiBa Npo AOCTYMNHICTb AaHUX

Bci paaHi, oTpumani abo npoaHanisoBaHi nig Yac Lboro o-
CMifPKEHHS, BKITIOYEHI B L0 onybnikoBaHy cTaTTio.
Cnuncok cKkopoyeHb

MBT — Mycobacterium tuberculosis; MNMJIP — nonimepas-
Ha naHutoroBa peakuis; OHK — pgesokcupuboHykneiHoBa
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Tabnuuga 1. [liarHOCTUYHE 3HAYEHHS Ta OCHOBHI OOMEXEHHS Cy4acHUX METOZIB eTioNorivYHol AiarHoCcTukun odtanbmoTybep-

Kynbo3sy

MeTtop

Llo niaTBepaxye

OCHOBHe 0OMeXeHHS

MiaTBepAXeHHA
Ty6epKynbo3Hoi
eTionorii KOHKPeTHOro
BUNagky yBeiTy?

[P BHYTPILLHBOOYHOTO
matepiany

HasBHICTb reHeTnYHOro
matepiany MBT y
BHYTPILLHBOOYHOMY 3pa3Ky

BapiabenbHa 4yTnumBicTb,
HeraTMBHWI pesynbraT He
Buknioyae OTH

[Mo31TMBHWI pesynbTar €
BaroMuMM oka3om, ane
HEraTMBHWI He BUKITIOYaE
eTionorito

ABTOMaTU30BaHI
MoneKynspHi nnatgopmm

[eHeTu4HMI maTepian
MBT, iHdopMmaLis wono

HepocTaTHsa 4yTnmBICTb

[Mo3uTuBHWMI pedynbTat
YaCTKOBO BKa3ye Ha

MBT-noxigHa cfDNA

Y BHYTPILLHBOO4YHOMY
marepiani

HeBenuki BUBipku, notpebye
30BHILLHBOI NEPEBIPKM

(Xpert MTB/RIF Ultra, MeanKaMeHTO3HOT eTionoriyHnii 3B'A30K, Hera-
Truenat MTB Plus) PE3NCTEHTHOCTI TUBHWI NOrO He BUKITHOYaE
. [MoTeHuiniHo, ane
MosaknitvHHy AHK MBT ObmexeHa fokasoBa 6asa, H

JiarHoCTMYHe 3Ha-
YeHHs Le notpebye
niaTBEpOKEHHS

HasBHicTb cneundivHol

Bnnue BCG-BakuuHauii,
HeTybepKynbo3HuX MikobakTepin

MBT-iHdikyBaHHSA

TST KMITUHHOT iIMYyHHOI M Hi
. . Ta CTaHy iMyHITeTY, He BU3Ha4ae
Bignosiai Ha MBT LT
nokanisauito iHcpekuii
. L He B13Havae nokanisawito iHpekwii
Hasgnicte cneumdiHol Ta He [03BONSE BCTaHOLlBMTI/I e
IGRA/ QuantiFERON iMyHHOI Bignosiai Ha L . Hi
NPUYMHHWIA 3B'A30K Mixk MBT-
aHTurenn MbT L .
iH(piKyBaHHAM i 3ananeHHsm oka
. . Henpsime nigTBepoXeHHs
insuuiye piarHocTuHy ichiE BaHHFJIJ' Bwfc'?i(a 3anexHicTb
KombGinauisa TST + IGRA | iHdopmaTtuBHiCTb LLOAO y ’ Hi

Bi/l KMiHIYHOrO 11 enigemionoriYyHoro
KOHTEKCTY

HasBHICTb reHeTu4yHoro
matepiany MBT y
nocnigpKyBaHoOMy
BHYTPILLHBOOYHOMY 3pa3Ky

[P BHYTPILUHLOOYHOTO
marepiany

BapiabenbHa yyTnumBicTb,
HeraTMBHWI pesyneraT He
Buknovae OTH

[Mo3nTnBHWMI pesynbTaT €
BaroMnM J0Ka3oM, ane
HeraTVBHWIN He BUKITHOYaE
eTionorito

Mpuwmitka: Mpumitka: MNP — nonimepasHa naHutorora peakuis; MBT — mikobakTepii Tybepkynbo3y; OTB — odTanbMoTy-
6epkynbo3; Xpert MTB/RIF Ultra — aBTOMaT30BaHuUii MonekynsapHuin Tect ansa sussneHHs [JHK komnnekcy Mycobacterium
tuberculosis Ta myTauii, acouinoBaHNX i3 Pe3UCTEHTHICTIO A0 pudamniunHy; Truenat MTB Plus — monekynsapHui Tect gns
BusiBneHHs OHK komnnekcy Mycobacterium tuberculosis; cfDNA (cell-free DNA) — nosaknitunHa OHK; TST (Tuberculin Skin
Test) — Ty6epkyniHoBa WkipHa npoba; BCG (Bacillus Calmette—Guérin) — 6aumna Kanbmetta—TepeHa, Lo BUKOPUCTOBYETLCS
Onst BakumHauii npotn Ty6epkynbosy; IGRA (Interferon-Gamma Release Assay) — TeCT BUBINbHEHHS iHTEPEepOHy-raMMa;
QuantiFERON — komepuiriHuii TecT IGRA anst BU3Ha4eHHs1 cneuundiyHoi KNiTMHHOT iIMyHHOI BianoBiai Ha aHTureHn MBT.

kucnota; IGRA — interferon-gamma release assays (Tectu
BUBINMbHEHHs iHTepdepoHy-y); QFT — QuantiFERON; OTB
— ocbTanbmoTybepkynbos; TST — tuberculin skin test (Ty6ep-
KyniHoBa wkipHa npoba); BCG — Bacillus Calmette — Guérin
(baunna KanbmeTtta — 'epeHa); ATT — antitubercular therapy
(NpoTuTy6epkynbo3Ha Tepanisi); Tb — Ty6epkynso3; MPB64 —
mycobacterial protein 64; IS6110 — insertion sequence 6110;
RIF — rifampicin (pucamniumn); cfDNA — cell-free DNA (nosa-
knitnHHa HK); COTS-1 — Collaborative Ocular Tuberculosis
Study-1; SROC — summary receiver operating characteristic
curve (CymapHa xapaktepucTudHa kpwvea); ESAT-6 — early
secreted antigenic target 6 kDa; CFP-10 — culture filtrate
protein 10 kDa; RD1 —region of difference 1; IFN-y — interferon
gamma (iHTepdepoH-y); QFT-Plus — QuantiFERON-TB Gold
Plus; Tb1 — tuberculosis antigen tube 1; TB2 — tuberculosis

antigen tube 2; AUC — area under the curve (nnowa nig Kpu-
Bot); T-SPOT.TB — T-SPOT.TB test; SUN — Standardization
of Uveitis Nomenclature.
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Ouckycisn

KomyHikaTuBHI cTpaTeril 3ab6e3ne4yeHHA KOMMNMaeHCy nNpun
AOBroTpuBanoMy MeHe4)XKMeHTi 3aXBOpPrOBaHb 30pOBOro HepBa

Haranisa MoiceeHko, a-p mes. Hayk

[BaHO-PpaHKIBCbKMIA HaLLiOHAMNbHWIA MeOWYHWIA yHiBepcuTET, IBaHO-PpaHkiBebk (YkpaiHa)

Communicative strategies for improving compliance in long-term management of

optic nerve disease

Nataliia Moyseyenko

Ivano-Frankivsk National Medical University, lvano-Frankivsk (Ukraine)

Pestome

Bcemyn. Egpexmugna 63acmo0is midic tikapem ma nayicu-
MoM € KpUMmudHumM Qaxkmopom y MeHeoHCMeHMi XPOHTUHUX
3axeopiosansb. Y Hetipoodmanvmonozii opak cmpykmypyea-
HOI KoMyHIKayii ma ncuxoeMoyitina kamacmpogizayis nayi-
€HMIG uepe3 cmpax empamu 30py nNpu3eo0simv 00 NAOiHMHs
KOMNAAEHCY MA CAMOBIILHOL 8IOMOBU 80 JIKY8AHHA.

Mema 00cnidiceHHA — NPOOCMOHCIMPYBAMU GIACHULL Kli-
HIUHULL 00CBIO 3ACMOCYBAHHA KOMNIEKCY KOMYHIKAMUGHUX
cmpameziii Ha 0cHO8I adanmosaroz2o npomokony SPIKES
onA 3a0e3neyents ma nioGuujeHHs: 00620MPUBATIOS0 KOMNIA-
EHCY Y NAYIEHmMi6 i3 MANCKOIO NAMONOIEI0 30P0BO20 Hepsd, d
MaKodic OOTPYHNTY6AMU IXHE 3HAUEHHS K HEeGi0'€MHO20 KOM-
NOHeHma peabinimayitihoco Mapuipymy.

Mamepianu ma memoou. Ilposedeno KomniekcHe 00-
CMediCeHHs Mma OUHAMIYHULL MOHIMOpuHe 6 nayieHmis i3
MANCKOIO  ohmanbmonamonoziero  (30Kpema, Hacriokamu
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UePenHO-MO3KOBUX MPABM, MIHHO-GUOYXOBUX 3A20POOICEHD,
iwemivHuMy iHpapkmamu ma npozpecyouumu ampoqiimu
30p06020 Hepsa). V KAiHIUHY Npakmuxy 0Vi0 6npoeadlceto
6-emantutl aneopumm NOGIOOMIEHHs OideHO3Y MA NPOSHO3Y
SPIKES, aoanmosanuil nio KoHyenyiio 1iHe8iCmuyHol «HU3b-
KOI MaparcuHanoHocmiy (0e 36epedcerus YyHKYil € ycnixom),
Y NHOEOHAHHI 3 UWOOCHHUM 8€0EHHAM NAYIEHMAMU KOHMPAC-
nozo «Lljooennuxa 3opy».

Pesynvmamu. 3acmocysanisi po3poonenoi KoMyHiKamue-
Ho-peabinimayitinoi Mooeni 003601UL0 00CAMU PIBHA KOMN-
aaency 88,4% uepes 6 micayie cnocmepestcenis.

Bucnosku. Inmezpayis npomoxony SPIKES ma «ll{ooen-
HUKA 30pY» € CaMOCMItIHUM OOTPYHIMOBAHUM KOMNOHEHNOM
peabinimayitinux npoepam. Bona mpancgopmye napaouemy
63a€MO0IL, nogepmae nayienny GiOuymms KOHMPOIO HAO
X60p00010 Ma Maxcumisye npugepoicenicms 0o mepanii. Ilep-
CHEeKmMUB0I0 € YuPposizayis WoOeHHUKAa y MOOIIbHUL 000a-
MOK 13 20110c08UM THMEPDElCOM.

Kniouogi cnoea: sopoguii meps, KOMHAAEHC, NPOMOKON
SPIKES, wooenHux 30py, HeupoodmanbMonozis, MeouuHd
KOMYHIKQYIA.

Abstract

Introduction. Effective physician-patient interaction is
a critical factor in the management of chronic disorders. In
neuroophthalmology, a lack of structured communication and
patients psychoemotional catastrophization caused by the
fear of the loss of sight can result in poor treatment compli-
ance and treatment dropout.

Purpose. First, to demonstrate our clinical experience in
the use of a combination of communication strategies based
on the adapted SPIKES protocol, for improved long-term
treatment compliance in patients with severe optic nerve pa-
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thology, and, second, to justify the significance of these strate-
gies as an essential component of the rehabilitation roadmap.
A six-step algorithm of the SPIKES protocol for communicat-
ing the diagnosis and prognosis adapted for a linguistic “low
marginality” concept (with treatment success defined as the
preservation of residual functions) was introduced onto clini-
cal practice in combination with daily “Vision diary” keeping
by patients.

Results. The use of a communication rehabilitation model
developed enabled achieving a mean personal adherence rate
of 88.4% at 6 months.

Bctyn

CucremMHnii nepinut edexTuBHOI KOMYHiKaUii B
cy4acHiii KIiHIYHil npakTHni

[Torpu cTpiMKUI TEXHOJIOTIYHUH TPOTPEC OXOPOHH
37I0pOB’sl, HE3aJ0BUIbHA B3a€EMOJisl MK JiKapeM 1 ma-
LIEHTOM 3aJIMIIA€ThCS OIHIEI0 3 TOJOBHUX ITPUXOBAHHX
NPUYMH TeparneBTHYHuX Hepaad. CydacHi JIOCIIJIHUKH
KOHCTaTyIOTh HasIBHICTh TaK 3BAaHOTO «KOMYHIKaTHBHOTO
PO3PHUBY» B MEITUIIHHI: KITIHIIUCTH YaCTO MEPEOIIHIOKTh
SKICTh HajaHoi HUMU iH(popmaii, Toxi sk Bix 40% mo
80% MenuuHUX peKoMeHAalii manieHTH abo 3a0yBaroTh
0JIpa3y TIiCIisl BUXOMY 3 KaOiHeTy, ab0 IHTEepIPETYTh He-
paBUiIbHO [1, 2].

TpuBanuii yac xomyHikaruBHi HaBu4ku (soft skills)
po3mIsaanucs SK BTOPUHHHH, CyTO CEPBICHUH €IeMEeHT
MenuuHOi TpakTtuku. [Ipore choropHi cBiTOBa HayKo-
Ba CIUJIbHOTA MEPEOCMHUCIIIOE B3aEMOIIO SIK CaMOCTilHE
MeIUYHe BTpydyaHHs. UMCIIEHHI JOCII/PKEHHS JTOBOMSTH
3HAQYHMH BIUIMB €(peKTHMBHOI KOMYHIKaIlil Ha pe3yJbTaTH
JIIKYBaHHS Ta MPUXIIBHICTh MAI€HTIB 10 Teparmii [3, 4].
Came ToMy TIpOBiHI iHCTHTYIIT (30KpeMa BcecBiTHs op-
raHizailis OXOpoHHU 310poB'st [5]) hoKycyroTh 3ycHILIsS Ha
BITPOBA/PKEHH] CTaHAPTU30BAaHUX IHCTPYMEHTIB, 3JaTHUX
MIEPETBOPUTH NACHBHOTO Ta HAJISIKAHOTO TAIliEHTa Ha CBI-
JIOMOTO y4YacHUKa JIIKyBaJIbHOTO MPOIIECY.

Crnenudika komyHikaTHBHHX 0ap'epiB B odTann-
MOJIOTiYHIi mpakTHUi

OdranbMonoris Mae YHIKaJIbHY KIIHIYHY apXiTeKTypy,
sIka CTBOPIOE CIIEIM(IYHI NMCUXOJIOTIYHI BUKIMKHU. 3ip €
JIOMIHAaHTHUM KaHAJIOM CIIPHUHSATTS, 1110 3a0e3Mevye Jo-
quHi ToHa] 80-90% indopmarliii mpo HaBKOJIMIIHIN CBIT.
[Tporpecytoue 3HMKEHHS 30py BHUKIMKA€E TIIMOOKHU JHC-
Tpec Ta BIUYTTsI BTPATH COILiajbHOI 3HAYYIIOCTI, IO 32
PIBHEM IICHMXOEMOIIIHHOTO HABaHTAXXEHHSI MOXKe OyTH KOH-
I'PYSHTHHM XPOHIYHOMY CTPECy NpH TepMiHaIBbHUX COMa-
TUYHUX CTaHax [6].

HonarkoBum Oap'epoM € «IM(pPOBHH Ta IHCTPYMEH-
TaJbHUH EroeHTPU3M» cydacHoi oranpmororii. Cxiaa-
Hi Meroam Bizyamizauii (OKT, komn'torepHa nepumerpist
TOII0) YaCTO 3MINIYIOTh (POKYC JiKaps HA aHaJi3 rpadikiB
ta Mopdomerprunux iHaekciB (RNFL, GCC, MD), Toni sik
TAIi€HT 3AJIMINAECTHCSI HAOIUHII 31 CBOTM CTpaxoM Tepen
HEBIJOMUMHU TepMiHaMu. BiCyTHICTh TOCTYIHUX 1 3p03Y-
MUINX Nali€HTy po3'sICHEHb IOJI0 PE3yNIbTaTIB anapaTHUX

Conclusion. The SPIKES protocol integrated with the
“Vision diary” is an independent and justified component
of rehabilitation programs. This integration transforms the
paradigm of doctor-patient interaction, restoring a patient’s
sense of control over the disease and maximizing therapy ad-
herence.

Keywords: optic nerve, compliance, the SPIKES protocol,
vision diary, neuroophthalmology, healthcare communica-
tion.

00CTeKEHb CTAE TPUTEPOM JUIS IECTPYKTUBHOI IOBEAIHKH
— peHOMEHY «IoKTOp-momiHTY» (doctor shopping), skt
HPOSIBISIETBCS Y O€3MepepBHOMY Ta XaOTHYHOMY HOIIYKY
iHmmx crermianicTiB [6]. Taka dparmenraris TOIOMOTH
pyHHYE€ CITaIKOEMHICTB 1 6e3MepepBHICTH JOBTOTPUBAIOTO
MEHEKMEHTY XPOHIYHHX CTaHiB.

DeHoMeH HU3bKOI «MapPKUHAJIBHOCTD> KJIIHIYHOrO
e)eKTy NPH NATOJIOTisIX 30POBOI0 HEPBa

Kputnuni Toukr 3HMKEHHS KOMIUIAEHCY B HEHpood-
TaJBMOJIOTIi UITKO [eTepMiHOBaHI marodiziomorigHIMU
0COONMBOCTSIMH 30pOBOTO HepBa. Ha BiaMiHy Bin mepe-
THBOTO CETMEHTAa OKa, A€ Xipyprisd KarapakTh 3a0e3medye
MHUTTEBUH pe3yabTaT («eeKT IuBay), TIKyBaHHSA ONTHKO-
HeliporaTiii (BaKKUX HEBPHWTIB, IMIEMIYHUX HEWPOMATiH,
MIPOTPECYIoUnX aTpodiif) XapaKTepu3yeTbCsl BKpail HU3b-
KOFO KIIIHIYHOIO «Map KHHAIBHICTION.

VYV peanbHHX KITiHIYHAX yMOBaX MiHIMaJbHE IOKpa-
IICHHS TOCTPOTH 30py (HANPHUKIAZ, PO3PI3SHEHHS IIHIIE
KUTPKOX JomaTKoBuX JiTep 3a mkanoro ETDRS) abo
cTabimi3allis MeX TONiB 30py MOTpedye TPHUBAIMX 1 CHC-
TEeMHHUX 3ycwib. besnepepBHE BHKOHAHHS TEpaleBTHY-
HUX, HEHPOIIPOTEKTOPHUX Ta peadiTiTamiifHAX 3aXOMiB Y
TaKUX BUITAJKaX Ma€ TPUBATH IMOHAWMEHIIE 6 MiCAIiB,
OCKUTBKH TIPOIIECH HeHpopereHeparii € JOBrOTPHBAINMHU
[7]. Bimpmre Toro, y BHIamgKax TepMiHAJIBHOI aTpodii du
imeMigHOTO iH(APKTy 30pOBOTO HEpPBA aHATOMIYHE Bif-
HOBJICHHS BOJIOKOH € HEMOXKIMBHM, a YCIIXOM Tepamii
BBXAETHCS 30epe)KeHHS 3aJUIITKOBAX (YHKIINA Ta Binx-
CYTHICTh TOAaibInoi HerarnBHOi auHaMmiku. [lamienTom
TaKH{ pe3ysbTar cy0'€KTUBHO MOXKE CIIPUIAMATHUCS K «He-
edexTUBHMIT». BUHIKae KITacidHa acTKa: HepealiCTHIHI
OYiKyBaHHS, PO3YapyBaHHs, BTpaTa KOMIUIAE€HCY Ta HEBi-
BOpOTHA BTpaTa ¢yHKIiH. JloBeneHo, mo 6e3 GpopmyBaHHS
MIPAaBUIIFHOTO KOTHITHBHOTO PO3YMIHHA CYTI MPOIlECy Ia-
LI€HTH CXUJIBHI CAMOBUIBHO MPUTTHHSATH TEPAITiio y TIepPIIi
kK micsi [8].

Omnopa Ha airouy JiTepaTypy Ta 00IpyHTYBaHHS BH-
06opy nporoxoay SPIKES

AHami3 CyJacHHMX HAayKOBUX JDKEpeT IIiITBEPIKYE,
10 €IWHAM MUITXOM TOAONIAHHS Oap'epy KOMYHIKamii €
IMITIEMEHTAIlisl CTPYKTYPOBAaHHUX TEXHOJOTIH. 3a JaHUMH
MacmTabHUX JOCTiKeHb, 30kpeMa Glaucoma Adherence
and Persistence Study (GAPS), HU3bKHI KOMIIIa€HC Y
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TIAIIEHTIB 13 TPOTPECYIOUMMH ONTHYHUMHU HEUPOMaTis-
MH 9acTo TMOB's3aHUN HE 3 (piHaHCOBUMU (haKTOpamu, a 3
BIJICYTHICTIO YITKOTO PO3YMIHHS IMATOTEHE3y Ta KiHIICBOI
MeTH JiKyBaHHS [9].

IIpotokon SPIKES 6yB cTBOpeHMil A7 TOBiIOMIICH-
HSl HECNIPUSTIIMBHX MEIMYHUX HOBHUH. [IpoTe 3a ocTaHHI
POKH 3'IBHUIIHICA MyOJiKamii, sSIKi TOBOAATE HOTO e(EKTHB-
HICTh TIPH XPOHIYHUX 3aXBOPIOBAHHSAX, IO 3aTPOXKYIOTH
BTpatofo (yHkmii (30kpema 3o0py) [10, 11]. Amamraris
kpoky P (Perception) mae 3Mory OLiHUTH BUXiTHHHA piBEHb
PO3YMIHHSA TIAIli€HTa Ta BUSBUTH HOTO XHOHI OYiKyBaHHS.
Bonnowac xpok S (Strategy/Summary) mepeBonuTs HoKyc
13 TIOTEHIIITHOI 1HBaJiIN3aIlil HA KOHKPETHUHN MTOKPOKOBUI
IUIAaH MEHEIKMEHTY.

[HTErpAalis IHOro €THYHOTO MIPOTOKONTY Ha eTarmi KITi-
HIYHOTO TIPUHOMY Ta HOTO MiIKPIIUIEHHS METOIOM [0-
MamHBOi Qi3udHoi peabimitamii — aBTOopchkuM «lllo-
JICHHUKOM 30pYy» — JO3BOJISIE€ JIeraji3yBaTH TPUBATICTbH
JIKyBaHHS y CBIJIOMOCTI TAIli€HTa, TIEPETBOPUTH HHU3BKY
«Map>KUHAIBHICTE» ePEeKTy Ha OUiKyBaHY i KOHTPOIHOBA-
HY CTaOUTBHICTB.

MeTta gocaigAKeHHS: TTPOJEMOHCTPYBATH KIIHIYHUI
JIOCBIJI 3aCTOCYBAaHHS KOMIUICKCY KOMYHIKaTHBHHX CTpa-
Teri Ha ocHOBI amanroBaHoro nporokony SPIKES y mo-
€IHAHHI 3 IMIUIEMeHTaIli€ro aBTopchkoro «lllomeHHuka
30py» JUIsl 3a0€31eYeHHs Ta MiIBUILIEHHS JOBIOTPHBAJIOTO
KOMIUTA€HCY Y TMAIIEHTIB i3 TSHKKOIO MATOJIOTIEI0 30POBOTO
HEpBa, a TaKOK OOTPYHTYBATH IeH iHTETPOBAHWH ITiIXi]
SIK KOMITOHEHT IXHBOTO peabiiTamiiHOTo MapIIpyTy.

Marepian Ta metogm

Jw3aife miei podotn moOynoBaHHH K aHATI3 cepii KITi-
HIYHHX BUTAJKIB i3 PETPOCIICKTUBHUM OI[IHIOBAHHSAM Ta
3pi30M MMOYATKOBHX PE3YIbTATIB BIACHOT IPAKTUKH aBTOpa
SK podinbHOTrO Helipoodramsmorora. [Ipeacrasiene no-
CITIJUKCHHS € KOHLENTYaJbHUM 1 (POKYCY€ETHCSI BUKIIFOYHO
Ha cnenuiri KOMyHIKATHBHUX MPUHAOMIB, afanTarii era-
miB mpoTtokory SPIKES Ta iMruiemenrarii aBTOpCHKOTO
«IIlonennnka 30py» (puc. 1).

XapakTepucTuka KJIiHiYHOI BHOIpKH Ta KpuTepii
BKJIIOYEHHS

JocunimpkeHHs: 6a3yeTbCsi Ha aHali31 JOBrOTPUBAJIOTO
MCHE/DKMEHTY MIICTh MAI[IEHTIB 13 TSHKKOIO IMATOJOTIER0
30POBOI0 HEPBA, SIKI MTPOXOAUIH OOCTEIKECHHS Ta JIIKyBaH-
Hs Ha 0a3i kadenpu odranbmonorii IBano-PpaHKiBCHKOTO
HAI[IOHAJILHOTO MEIHYHOIO YHIBEPCUTETY:

2 MaIieHTH — 3 IIIEMIYHOI0 ONTHYHOI HEHPOIIAaTi€ro;

2 MalieHTy — 3 TPABMaTHYHUM YILIKOJDKEHHSM 30pPOBO-
TO HEpBa;

2 MaIi€HTH — 3 KOMIIPECIHHO HU3XIAHOK aTpodiero
30pOBOTO HEpPBa.

Kpurepii BkitoueHHs y BUOIPKY:

* HasBHICTh BEPHU()IKOBAHOTO MIarHO3Y yPaKECHHS 30-
POBOTO HEpBa 3 BHCOKHM PH3MKOM HE3BOPOTHOI BTpaTh
30poBHX (DYHKIIH a00 HU3bKUM MOTEHIIAIOM JI0 TOBHOTO
BiJIHOBJICHHSI;

* TPUBANICTh aHAMHE3Y 3aXBOPIOBAHHS 200 3aIIaHOBa-
HOTO MOHITOPUHTY HE MEHIIIE IIIECTH MIiCAIIiB;

* TOCTpe, miArocTpe abo XpOHIYHE MPOTPEeCcyrode 3HM-
JKCHHS 30pOBUX (PYHKIIIH, IO CYIPOBOKYBAIOCS BUpPa-
KCHUMH JTe(heKTaMH TIOTIB 30py (CKOTOMaMH, TeMiaHOTIICi-
SIMH, TPYyOJacTUM 3BY)KCHHSIM).

MerogoJiorisas  iMmjieMeHTamii
nporoxoay SPIKES

KOMyHiKaTl/lBHOFO

KepyBaHHSI KOMIUTA€HCOM 3/IIHCHIOBAIOCS IUISIXOM
00O0B'SI3KOBOT0  3aCTOCYBAHHS a/IalITOBAHOTO TIPOTOKOITY
SPIKES mif yac KIiHIYHUX MPUHOMIB 3a IIicThMa KPOKa-
MH:

S (Setting up the interview) — oprasisaiisi mpocTopy:
3a0e3neueH s KOH(INEHIIHHOCTI, 3aJTy4eHHs OIM3bKHX
poauuiB (3a 3ro00 MaIlieHTa) SIK JIOTICTUYHOI Ta KOT'Hi-
THUBHOI OITOPH, BUIIICHHS YaCOBOTO PECypCy.

P (Perception) — oIliHKa CHPUHHATTS: 3'ICYBaHHS iH-
JIMBiTyaJIbHOTO pO3yMiHHS MarieHToM cBoro crany («1lo
came BaM PO3IOBLIM PO CTaH BAILIOr0 OKa paHime?») s
BUSIBJICHHS 1103114 a00 3arepedyeHHs1 XBOpoOu.

I (Invitation) — 3ampomeHHs 10 AiajoTy: BU3HAYCHHS
piBHs AeTaizallii, IKOro Oakae Mali€HT MPH aHali31 pe-
synbrariB (OKT, nepumerpis).

K (Knowledge) — Hapanus indopmarii: 3MileHHs ak-
LEHTY 3 cyXoi (ikcamii Brpatu (yHKIINA Ha peansicTHYHe
NOSICHEHHS CyTi Heifponarii Ta KOHIeMI1 «HU3bKOi Map-
KUHAJTBHOCTI». 3aMICTh TOKCHYHUX INTAMITIB BUKOPHC-
ToBYBasIocs (opMynmoBaHHs: «Mu MaeMo crpasy 3 HO-
IIKO/DKEHHSIM BOJIOKOH HepBa. Hamia mera — BuOopotH i
30eperTH HasiBHI BIJICOTKH 30pY».

E (Empathy) — emnaris Ta Bajimaiis eMmolliii: yera-
J3alisg cTpaxy Hali€HTa Mepej CIINOTO, KyIMipyBaHHS
JIICTPECY 4epe3 «IIPOTOKOJ MapTHEPCTBa» Ta Metadopy
CIUIBHOT Jii.

S (Strategy & Summary) — crpareris Ta MiJCyMOK:
(hopMyBaHHS MOKPOKOBOTO peadiliTaliiHoOro MapupyTy
13 BpyueHHsM nanieHty «ll{ogeHHuka 30py».

Merton iMmmiiemenTauii gpizmanoi peadigiranii: «Illo-
JeHHUK 30py»

Jlnst KOHTPOJTIO JTOMAIIHBOTO eTarly TarlieHTaM Bhja-
BaBCsI aBTOPCHKUH cTpykTypoBanuil «lllogeHHUK 30py».
3Bakaroun Ha MOPYIICHHs (PYHKIIIH, IIOIEHHUK MaB ajarl-
TOBaHWH €pProHOMIYHMI (hOpMaT: BENUKHH KOHTPACTHUI
mpudt (kerb 1618, yopHUit ApyK Ha KOBTOMY 200 OiJI0-
My Tii). [l{loneHHUK MiCTHB TpH OJIOKH.

brnox A. ®ynxuioHanbHHiI camomoHiTopuHr. Illo-
JIeHHa Cy0'eKTHBHA OIIHKA 3aJIMIIKOBOTO 30Dy (KOHTPOJIb
SICKPaBOCTI, KOHTPACTHOCTI, (piKcarist Mex abo MIiIbHOCTI
CKOTOMH 32 JIOTIOMOTOIO CIIPOIIEHO] CITKH).

brok b. Immiemenranist ¢isnunoi peadimitarmii. Dik-
calis IOICHHOTO BHKOHAHHS BIIPAB JUIS ONTHMAJILHOTO
BHUKOPUCTAHHSI 3JIMIIKOBOTO 30py ((pikcarlist morsiay BIi-
JUITMMH 30HaMHU CITKIBKH, TPEHYBaHHsS 30pPOBO-MOTOPHOT
KOOpAMHALI] y To0yTi).
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Bnok B. Kortpomns npuxminsHOCTi. [llonenHa BimmiTka
PO NMPUHOM NPU3HAYEHUX HEHPONPOTEKTOPHUX YU CHUC-
TEMHUX TIpeTaparis.

MeTtoau oniHKku epeKTUBHOCTI

EdexruBHicTh cTpareriii OIiHIOBaNIM Yepe3 TPU Ta
LIICTh MICSIIIIB 32 TAKUMH KPUTEPISIMH:

- piBenb komiuiaeHcy (Adherence Rate) — anami3 pe-
T'YJSIPHOCTI 3aIIOBHEHHS JIUCTIB CAMOKOHTPOJIIO Ta JI0TPHU-
MaHHS1 rpagikiB BI3HUTIB;

- IMHAMIiKa MCUXOEMOLIHHOrO CTaHy — OIiHKa 3a TOC-
MITAJIBHOO MIKAJIO TpuBoru Ta nenpecii (HADS).

Pe3ynbratn

Kainiuna paexkoHCcTpykmisi Ta ajganTaiis eramiB
SPIKES y HeiipoodTaasMoorii

Hwxye HaBeeHO po3po0iIeHy MOIe/ b peatizallii Koxk-
HOTO eTarly KOMYyHIKallil Ha IPUKIIa/Ii perpe3eHTaTUBHUX
KIIHIYHAX MOJIeJeH 13 HAllOl PaKTHUKH.

Kpok S (Setting up) — CTBOpEHHS TepareBTUYHOIO
IPOCTOPY

[Mpuknaz. [Manienr I, 30 pokiB, i3 Hac/IiKAMU MiHHO-
BuOyxoBoi TpaBmMu (MBT) Ta HU3XIZHOIO MPOTPECyIOUO0
arpodiero 30poBoro Hepsa 000X ouel (rocTpora 30py
0,01, TpyOuacTte mosie 30py 10 5 rpamycis). Po3moBa mpo-
BOJIMJIACS y THXIM KIMHATI, JiKap JeTalbHO BepOasi3yBas
Iii: «3apa3 s cijao HaBIPOTH Bac, MOPYY i3 HAMM Balla
JpyXrHa. MU JIeTalibHO po30epeMo pe3yJIbTaTd Balloro
00CTeKEHHs». 3aly4eHHs NPYKUHH 3a0e3Meunio Halii-
HICTh BUKOHAHHS IIPU3HAYEHb Y Mall0yTHHOMY.

Kpok P (Perception) — ieKoHCTpyKIIis 1J1k031#1 marieHTa

[Mpuknaz. [Manientka H., 46 pokis, i3 rocTpuM mamisi-
TOM, aCOLIIIOBAHUM 13 IMCEMIHOBAaHUM I'PaHyJIeMaTO3HUM
XOPIOPETHHITOM TOKCOIUIa3MO3HOTo reHe3y. Ha 3amuran-
Hs JiiKapsi npo ii po3yMiHHs CTaHy BOHa BiimoBina: «S1
JyMaro, MU 3apa3 NpOKaraeMocs M'sTh JHIB 1 TyMaH MO-
BHICTIO 3HHKHE». BUsIBIICHHS 11i€] KOTHITUBHOT ACTKH J10-
3BOJIMJIO CKOPETYBaTH OYiKyBaHHS Iepel NMPU3HAYCHHSIM
TpHBaJOl CUCTEMHOT Tepartii.

Kpok I (Invitation) — seranizaist oocsry iHpopmariii

[Mpuknaz. [auient K., 43 poxwu, 13 riiayKOMHOIO He#po-
nariero Ha 1 HopmaiizoBanoro BOT Ta nporpecyBaHHsIM
nedekTiB nouiB 30py. 3anuTaHHs Jdikaps: «Mu Maemo jie-
TaJIbHI PO3/IPYKIBKU CKaHyBaHHs HepBa. Bu xouere, 11100 51
MOKazasa BaM KOHKPETHI JIISTHKY TOTOHIICHHS Ha rpadi-
Kax, Y4 MH Ofipa3y mnepeieMo 1o ruiany aii?». [lanient
BUSIBUB Oa)KaHHS BUBYNUTH Ipadiku, 110 MiIBHUIIMIO HOTO
3aJIy4YCHICTb.

Kpok K (Knowledge) — moBHa koHreniist «Huzpkoi
Map)KHHAIBHOCTI»

[Mpuknaz. [Manient M., 63 pokwu, 3 iIEMIYHOO HEHpo-
nariero (imemMivHul 1HQAPKT 30pOBOTO HEpBa) Ta MaJliH-
HSIM 30py TpaBoro oka o 0,01. 3aMicTh JeCTPyKTHBHOTO
wramiy («Heps BiamMep, 3ip HE TIOBEPHETHCS») BUKOPHC-
tano mozenb SPIKES: «Cynuna, ska >KUBHUTH 30pOBHH
HEpB, 3a3Hajia KaracTpodu, CXOKoi Ha iHCYNBT. Ti BOJIOK-
Ha, 110 3arMHYJIM, MU HE IOBEpPHEMO. AlJle HABKOJIO € 30Ha
KJITHH y «IIpUrHiueHoMy» ctaHi. Haima meta — Bubopotu

1 30eperTi KOXKeH HasIBHUN BiZICOTOK, 1 BiICYTHICTB TIOTip-
IICHHS MPOTATOM IIiB POKY CTaHE HAIIUM YCIIIIHUM pe-
3yIBTATOM.

Kpox E (Empathy) — emmatist uepes «IIpoTokor mapr-
HEpCTBa»

Ipuximaz. [TamienTka €., 58 pokis, 13 TereHepPaTHBHOIO
MIOITi€I0 BUCOKOTO CTYTICHS Ta YaCTKOBOIO aTpodiero 30-
POBOTO HEPBa, sIKa po3ILIaKaIacs Il yac mpuiiomy. 3acto-
COBAHO TEXHIKY BiII3epKaleHHs: «5 Oady, sk BaM BayKKO 1
CTpamrHo 9yTH 1po aTpodiro. Lle mpuponna peaxiis. Ane
B HE 3aJIMIIA€TECS 3 UM caM Ha caM. MU po3po0isieMo
MOKPOKOBHH IIaH, 1 Ballla y49acTb Y HbOMY € KITFOUOBOIO».

Kpox S (Strategy & Summary) — pgeneryBaHHS
cy0'ektHOCTI yepe3 «{oneHHNK 30py»

Ipuxmaz. [Mamient I1., 19 pokis, micias BOTHETATFHOTO
MIOPAaHEHHS TOJIOBH, 3 TPABMOIO 30pPOBOTO HEPBA, TUIIIONI-
€10 Ta rTo3oM. Momy Gyro Bunano «IlloneHHNK 30py» UIs
(hikcarrii IOJICHHNX 3aBJaHb i3 30POBO-MOTOPHOI KOOPIHU-
HAIIi1 Ta MOHITOPHUHTY JUTUIOI].

PesyabTraTn BnpoBaxkenns «llonennunka 3opy»

BripoBamkeHHST CTPYKTYpOBAaHOTO IIO/ICHHUKA CaMo-
MOHITOPHHTY JO3BOJIMIO TEPETBOPUTH TPUBAIHN TEPiof
crabimi3arii Ha Bi3yalli30BaHUI Ta KOHTPOJIHOBAHUH IIPO-
mec. 3a pe3ynbrataMu O-MiCSYHOTO CIOCTEPEKEHHS 3a
IricTbMa Tami€eHTaMHu BHOIPKH 3a(ikCOBAaHO TakKi SKICHI
3MiHH:

- KOTHITHBHE TOJONaHHSA e(eKTy «MapHOi Teparii».
[Monenne ¢ikcyBaHHS CTaOITFHOCTI KOHTYPIB 00'€KTIB y
BUTPHHUX TOJISIX MIOACHHUKA (pHUC. 1) JO3BOMMIIO TAIli€H-
TaM HA0YHO TEPEKOHATHCS y BIJICYTHOCTI HETaTUBHOI AU~
HaMiku. HanpukiHIl 6-T0 MicSIsS CIOCTEPEKEHHS Y IT'ITH
13 TIECTH TAITi€HTIB 3a(iKCOBaHO CTilfke 3HMKEHHS PiBHSI
TpuBOXKHOCTI 3a mkamoro HADS (mepexin i3 kareropii
«CyOKIIIHIYHO BHpa)keHa TPUBOTA» Y CIEKTP HOPMH — Bif
5 mo 7 GaniB);

- YTPUMaHHS JOBIOTPHBAJIOTO KOMIUIA€HCY. Y II'SITH
TaIfieHTIiB iHauBiMyansaui moka3sHuK Adherence Rate 3a-
(bikcoBaHO Ha piBHI moHaL 92% (3amMOBHEHO OLNBIIE HIX
165 muiB i3 180 3aranpHOTO TIEepiony 0e3 MPOITYCKiB Tepa-
mii). JIumre B OMHOTO MalieHTa 3 KOMIIPECIHHOIO aTpodiero
Ha 4-My MicsIi BiIMiY€HO THMYacOBE MaliHHSI KOMILIA-
eHcy (mporryck 14 mHiB), mo OyII0 OmepaTHBHO BHUSABICHO
TTiJ] 9ac IMIIAHOBOTO MOHITOPUHTY Ta CKOPETOBAHO 3a JIOTIO-
MOTOI0 TIOBTOPHOTO 3aCTOCYBaHHS KOMYHIKaTWBHOI cecii
erarry «E» (Empathy) nporoxomy SPIKES.

O6rosopeHHA

Apanranisi MiZKHAPOZHOTO AOCBiIYy 3acTOCYyBaHHA
npotokoay SPIKES B odraabmosoriuniii mpakTumi

Icropuano mporokon SPIKES 6yB po3pobnennit mis
OHKOJIOT1YHO{ TPAKTHKH, TPOTE TUCTPEC BiJ 3arpo3u
BTPATH 30py Ma€ TTHOOKMIT eK3UCTeHIIHHUHN XapakTep i 3a
BIUTMBOM Ha SIKICTB KHTTS € TOTO)KHUM TSDKKUM COMaTHY-
HUM cTa”am [6, 10].

VY nocTtymHil HAayKOBIM JiTepaTrypi CHOCTEpPIraeThCs
nedimuT pobiT, MPUCBIYCHUX BIPOBAIKEHHIO I[LTICHOTO
nporokorry SPIKES came mpu ZOBroTpuBagoMy MEHEIK-
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MEHTI TaToJIoTiif 30poBoro HepBa. IlepeBakHa OINBIIICTR
My OITiKaIliii CTOCYEThCS 3aralbHIX MUTAHB MOBiTOMIICHHS
niarao3y [10] abo omiHKK HAaBUYOK iHTEPHIB 03 MPHB'SI3KA
JI0 HefiponereHepaTuBHUX HO30 0Ti# [ 11]. Hanr minxin me-
MOHCTPYE, III0 IPH ONTUKOHEHPOTIATiAX KPUTHYHO BaXKIIH-
BHUM € HE JIMIIE BHUABJICHHS JCCTPYKTHUBHHX UTIO31M Tarli-
€HTa Ha IOYaTKOBOMY eTarli (kpok P), a i Tparcdopmartis
JIHTBICTUYHOTO CIIPUUHATTA PE3yNIBTaTIiB JIIKyBaHHS (KPOK
K) Ta mepexin 10 akTHBHOTO MapTHEpCTBa (Kpok S). bpak
CTPYKTypOBaHOI KOMYHIKaIii MPOBOKY€E NECTPYKTUBHUI
(heHOMEH «IOKTOP-IIOMIHTY» [6], IO pyHHYy€E CIaJKOEM-
HICTh TOBTOTPUBAIOTO MEHEDKMEHTY XPOHIYHUX CTaHIB.

OcobauBocti ¢opMyBaHHA AOBrOTPUBAJIOL MNpH-
XHJIBHOCTI 10 JTiKyBaHHS

HaykoBa HOBHM3Ha 3alpONOHOBAHOTO MiJXOLy MOJIsI-
rae B CHHEpriyHil iHTerpamii CTaHAapTH30BAaHOTO €THY-
Horo npotokoiy SPIKES i3 mpukimagHuM iHCTpyMEHTOM
JOMAIlHBOI peadimitamii — aBropchbkuM «ll{oneHHUKOM
30py» (puc. 1). Taka apxiTekTypa O3BOJISE MOIOJIATH
KJIACUYHHUI «KOMYHIKaTHBHUH PO3PUBY», ONIMCAHUIL Y JTiTe-
parypi, 3a SIKOro namieHTu 3a0yBaroTh a0 HEBIPHO iHTEp-
NPETYIOTh 3HAUHy YacTUHY PEKOMEHJAlidl ojpa3sy Mmicis
BUXONY 3 KabiHery [1, 2].

3rifiHO 3 JTepaTypHUMH JIaHUMHU, 332 CTAHAAPTHOI MO-
JIeTTi KOMYHIKallii piBeHb MPUXUILHOCTI J10 JIIKYBaHHS XpO-
HIYHUX O(TaJbMOIATOJOrIH Yepe3 IIICTh MICSIIB 3a3BU-
yaii ctaHOBHUTH Jnie 40-55%, a MOKa3HUK CaMOBIIBLHOT
BIZIMOBH BiJI Tepamil y mepiii MicsiIi € KpUTUYHO BUCOKHM

CuMnNTOMM CBLOroaHi

Ta
Mnamu / Mywkn
Cnanaxw / 6nmckasku
[B0OiHHA / pO3MUTICTL
Piske noripweHHA
Bink B oui / ronosi

Hynota / 3anamopo4eHHA

Aa
O
O
O
[
O
O
O

IHwe:
ApTepianbHuit TUCK

Nikn / kpanni / sBitaminm

Hasa Doaa | Yac

Puc. 1. WoaeHHK 30py.

NIBE OKO

[1, 10, 11]. BopoBamkeHHS HAIIOTO KOMIUIEKCY B MeKaxX
JOCTIIKYBaHOI cepil BUMAIKIB MPOAEMOHCTPYBAIIO YTPH-
MaHHS BHCOKOI MPHUXIIBHOCTI (TmoHan 92% 3amoBHEHHX
ITHIB y OLIBIIOCTI MAI€HTIB), a BUIAIKH CaMOBIITFHOTO
TIPUMTMHEHHS CXeMHU Teparii abo MpOIycKy Bi3WTIB Oyin
3BEEH] 10 ITOOAUHOKNX.

OronormmenHs cTabimi3alii 30poBux QyHKIIi a00 yTpH-
MaHHS MEX IIOJIiB 30py MPOTATOM MIECTH MICSIIB KIiHIY-
HOIO ITEPEeMOTOI0 (a He TIOPa3KoI0) YCYHYIIO NECTPYKTHB-
Hi ouikyBaHHS. CBO€I0 Ueproro, peryisipHe 3allOBHEHHS
IOICHHUKA, 1€ MAIlieHT BJIACHOPYY (iKCyBaB KOHTYpPH
KOHTPOJIEHOTO 00'€KTa y CHeliaJbHUX MOJISIX, Bi3yallizyBa-
70 cTabimpHICTh mporecy. Kpok S y Hamomy mociimkeH-
Hi 3aBepIIyBaBCs BHAAYCI0 MaTepialbHOTO, €PrOHOMIYHO
aIalITOBAaHOTO OPi€HTHPA, IO TMOBHICTIO HiBEIIOBAJIO Jie-
(iUt mam'sATi MaieHTa Ta BUKIIOYIIIO PU3UK BTPATH Me-
TUYHUX THCTPYKIIIH.

O0OMe:KeHHs T0CTiIzKeHH

OLHIOIOYN OTPUMaHI JaHi, CIiJI TiIKPECIUTH, 1110 Ha-
BeJleHa cepisl KIIHIYHUX BHUIAJKIB (6 MaIlieHTIB) Mae Xa-
paxkTep MONepeTHhOTO KITIHIYHOTO CIIOCTEPEKEHHS, 10
YHEMOXJIMBIIIOE TTPOBEICHHS MOBHOI[IHHOTO CTaTHCTHY-
HOTO aHaji3y. 3 OISy Ha Iie, BUSBJICHI 3aKOHOMIPHOCTI
3aCIIyrOBYIOTH Ha MOJAJIBIIE PO3TOPHYTE MYJIBTHIIEHTPOBE
JIOCITIJKEHHS 13 3aJIy4eHHSIM Perpe3eHTaTHBHOI BUOIPKH
MAI€HTIB I MATO(i310J0TTYHOIO Ta ICHX0COMATHYHOTO
OOIPYHTYBaHHS METOMKH.

EmouiinHuK cTaH

Wkana 1-10:
(1 = aywe crpawwo, 10 = cnowxii)
KPy*e4kH ANA oGBeNeHHA

CooroaHi A nomituna /
nomiTMe:

NMPABE OKO

MpumiTkn / 3miHK
NopiBHAHO 3 y4Yopa:

MpaBuna BukopuctaHHsa Ang nauieHTa: 1. PoaapykyiiTte. 2. 3anoBHiTb Big pyku. 3. B KOXHIW KNiTUHUI HaMantoTe, sk B1 6a4m-
Te npasuM abo niBMM OKOM Te, Lo BiabyBaeTbCs 3a BiKHOM, abo ynobneHy kapTuHKy. 4. MoxeTe NoBTOpOBaT HEOOMEXKEHY
KinNbKiCTb pasiB, 3BipSATW | KOHTPONOBATY 3ip BIANOBIOHO A0 IHLLMX NMOKa3HWKIB CamMOoBIgYYTTS.
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BucHoBku

Iurerparis nporokory SPIKES Ta «Illonenanka 30py»
€ CaMOCTifHIM OOTPYHTOBaHUM KOMIIOHEHTOM peadimiTa-
HiifHuX nporpam. Bona tpanchopmye mapaaurmy B3aemo-
Iii, IOBepTa€e MAIliEHTy BIAYYTTS KOHTPOIIIO HAJl XBOPO-
0010 Ta MaKCUMi3y€ MPUXHIIBHICT 10 Tepartii. [Togambi
JOCITIJDKCHHST CIPSIMOBaHI Ha 3aCTOCYBaHHS BKa3aHOL
METOIMKH B CHCTEMi HEHPONPOTEKTOPHOI'O JIIKYBaHHS Ta
cucteMi GiznaHOI peadimiTarii.

ABTOPCbKUA BHECOK

ABTOp NiaTBEPAXYE OAHOOCIOHY BiANOBIAANBHICTL 3@ KOH-
Lenuito Ta An3anH ocnimKeHHs, 36ip 4aHuX, aHani3 Ta iHTep-
nperauito pesynesraTis, NiAroToBKY PyKOMUCY.

®diHaHCyBaHHA

ABTOp 3asBnse, WO Nig Yac MiAroToBKM LbOro PyKOMUcy
HE OTPUMYBAB XXOOHWUX KOLUTIB, rPaHTIB Y/ iHLIOT NiIATPUMKM. .

BiamoBa Big BignoBiganbHoCTI

BucnoeneHi B npefcTaBneHin CTaTTi AyMKW € BacHUMMK, a
HeoILiNnHMMM NO3NLIAMWN YCTaHOBW.

KoHdonikTth iHTepecis

ABTOp HE Mae XOAHOro AiNCHOro YM MOTEHLIAHOIO KOH-
GnikTy iHTEpeciB, Sk Mir 6 BNAMHYTM Ha 4YMKY OO npea-
MeTa Y MaTepianis, BUKNageHUXx Ta obroBopeHnx y LboMy
pyKonuci.

3asBa Npo AOCTYMNHICTb AaHUX

Bci aaHi, oTpymari abo npoaHanizoBaHi Mig 4ac Lboro ao-
CniKeHHs1, BKINIOYEHI B Lito onyGnikoBaHy CTaTTHo.

Cnuncok CKopoYyeHb

BOT — BHyTpiwHbo04HUA Tuck; O3H — guck 3oposoro
HepBa; MBT — miHHO-BMOyxoBa TpaBma; OKT — onTuyHa Ko-
repeHTHa Tomorpadis; UMT — 4yepenHo-mo3koBa TpaBMma;
HADS — Hospital Anxiety and Depression Scale (locnitanbHa
wkana Tpueorn Ta genpecii); SPIKES — Setting, Perception,
Invitation, Knowledge, Emotions, Strategy & Summary (wec-
TUKPOKOBMI NPOTOKOM KOMYHiKaLii npy NOBigOMMNEHHI Hecnpu-
ATAVBUX MEANYHUX HOBUH).
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OBinei

Bia KHMKKOBOro cxoBuLia A0 HayKOBO-iH(hOpMaLiMHOro LeHTpY:
80 pokiB HaykoBin 6i6nioteui IHcTuTyTy imeHi B. . ®inaTtoBa

Omutpo MNopLukoB, 3aBigyBay HaykoBoi 6idnioTekn, HaykoBWI CNIBPOBITHUK, MaricTp icTopii

LAY «IHCTUTYT 04HMX XBOPODO | TKaHWMHHOI Tepanii im. B.IN. ®inatoBa HAMH Ykpainu», Opeca (YkpaiHa)

Evolving from a storehouse of books to a scientific information center:
the 80th anniversary of the Scientific Library of the Filatov Institute

Dmytro Gorshkov

Sl «The Filatov Institute of Eye Diseases and Tissue Therapy of the National Academy of Medical Sciences of Ukraine»,

Odesa (Ukraine)

Y 2026 poui Hamnra opranizaris — Jlep:kaBHa ycTaHOBa
«IHCTUTYT OYHMX XBOpOO i TKaHMHHOI Tepamii iM. B.IT.
dinaroBa HAMH Vkpainn» — Binznadae cBoe 90-pidus.
Are B mporeci IOBIICHHUX 3aXOMiB, SKi BiIOyBarOTHCS
MIPOTATOM YCHOTO POKY, I TPOIOHYIO 3BEPHYTH yBary
Ha OLIBII CKPOMHHH FOBUICH OTHOTO 3 HAWBAaXKIHMBIIIIX
MiAPO3ALIB Hamoro iHCTUTYTY. A came y 2026 pomi
Big3Havae cBoe 80-piuust HaykoBa Gibmioreka IncturyTy
imeni B.II. ®inaroBa, sika opranizoBana y 1946 pomi 3a
pO3MOpsDKEHHAM  akajeMika Bomogumupa IlerpoBmua
dinarosa.

JloBri poku 3aBigyBadem O0i0miotrekn OyB Mukoia
[TaBnoBnu KoponpoB, moTiM Horo 3MiHHWIAa BeTepaH
6i6mioTeynoi cnpaBu €nu3asera ['puropiBHa €puIkoBud.
[Tporsirom HU3KM pOKiB 0i0mioTeKy odomroBaia [ammna
OmnexcannpiBaa YwusippoBa. Ili imena mam’sTaloTh
JWIIe HalcTapil CriBPOOITHUKM iHCTHTYTY, @ MOJIOJIIE

DOI: https://doi.org/10.31288/Ukr.j.ophthalmol.202658386
UDC: 027.7:02(091) 16.09.2026

Corresponding author: Gorshkov DV, Head of the Scientific Library,
Researcher and MSc (History). SI «The Filatov Institute of Eye Dis-
eases and Tissue Therapy of the NAMS of Ukraine», Odesa, Ukraine.

Received 2025-08-23
Accepted 2026-10-05

Cite this article as: Gorshkov D.V. Evolving from a storehouse
of books to a scientific information center: the 80th anniversary of
the Scientific Library of the Filatov Institute. Ukr. j. ophthalmol.
2026;5:83-86.

© The Author, 2026

This is an open access article under the Creative Commons
Attribution 4.0 International (CC BY 4.0) license

TOKOJNIHHS 3 BASYHICTIO 3raxye Tamimy AramiBHy
MapumeBy, sika Oarato pokiB Bena Oibmiorpadiuny
poboTy, a TmoOTIiM OdOJIOBaja KOJEKTUB Oi0IiOTeKH,
3aJMmIalounch 11 Oe33MIHHMM KepiBHMKOM 1 ©Oararo
3poOMBIIM  JUI  TIONOBHEHHS (OHAIB. Y  HacTyIHI
pokn Oibmiorekoro kepyBanu Csitnana MapkisHiBHA
Benoycosa ta Haranis EcnepiBna Ycenko [1]. Huni B
HaIld HaykoBid OiONIOTeNi TWPAIOITh TPHU JTFOIMHU.
3aBigyBadeM OiONMIOTEKH € HAyKOBHH CHIBPOOITHHK,
Marictp icropii dmutpo Bonommmmuposuu [opmikos.
TonoBHuM GibioTekapeM i 30epirauem GoHaiB 0i0mIOTEKH
€ JyXe IOCBIMYEHUH Ta MiHHUH crmiBpoOiTHHK CBiTiIaHA
Bonopnmupisaa ®enoroBa. [pyrum Oibmiorekapem €
MOJIOIMH CHIBPOOITHHK, (haxiBelb 13 KOMII IOTEPHHUX
TexHouorii Aprem JInxmaHoB.

Bukonytoun cBoio  iH(opmaniiiHo-6i0miorpadiuny
¢yHKIiI0, Hama HaykoBa 0i0ioTeKa 3a POKH CBOTO
icHyBaHHs 3i0pana miHHY O(QTaIbMOJIOTIUHY JITEpaTypy
YKpaiHCBKOIO, AaHDIIHCHKOIO Ta IHIOIMMH MOBaMH, a
TaKO)K BEJIHKY KITBKICTh JIOBIKOBOI, OIlOJOTiYHOI,
3arajJbHO MEAMYHOI Ta 3arajbHOHAYKOBOI JITEpaTypH.
Tak, Hanpukian, y Hac y 0i0mioreni € yHiKaJbHE MOBHE
3i0panHsa o TampMoNOriuHol eHiuKIionenii «System of
Ophthalmology» cepa [lrox-Dnnepa, uiena bpurancekoro
KOPOJIIBCHKOTO MEANYHOTO TOBAPUCTBA.

Poku KinbkicTb FonoBHUM
BupgaHHsa .
BUNYCKY TOMIB penakTop
1-we BupgaHHa | 1928-1936 | 35 TomiB | Cematluko M.A.
2-re BUAaHHS 1956-1964 | 36 TomiB | bakynes A.M.
3-Te BUAaHHA 1974-1989 | 30 TomiB | MeTpoBcbkun b.B.
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YV npomoBXKEHHS PO3BUTKY €HLUMKIONEIUYHOI CIIpaBU
y Hac € «Menn4Ha EHIMKIONEis», Buaana HarioHas-
HOTIO aKa/IeMi€r0 MEIMYHUX HayK YKpaiau 3a pemakiiero [1.
I. Uepemsk y 2012 pomi. A 3 ennuxironernicro « EHInkio-
mefTis cydacHol YKpaiHm» MU BEIeMO TPSMUA HayKOBUH
JiaJior i TOTy€MO ISl HhOTO aKaJIeMivHi CTaTTi.

Taxoxx XoueThCst ckazaTH, Mo y (GoHmax 6i0moTekn €
LiHHI YHIKaIbHI AWCEpTaIii Ta KHATH OCHOBOIIOJOXKHHU-
kiB odrampmomnorii M. 1. Asepbaxa, C. C. Tonosina, B.
[1. ®inmarosa, B. I1. OguaIOBa, piAKiCHI MIAPYYHUKH 3
odrampmororii. bararo kHUT 1 )KypHaIiB 31 CBOET IpUBaT-
HOI KOJIeKIIii mogapyBaB 6i0mioreri akageMik Bomomumup
[erposuy dinaros. Moro nmpukian HacmixyBamu i Ham
Cy4JacCHHKH — BYCHI HAIIOTO iHCTUTYTY. B ocTaHHI poku
MH OTPUMAJIH KiJbKa Jap4uiX KOMIUICKTIB KHHT, SIKi Japy-
BaJbHUKH O€30IIIaTHO Tepenanu 10 (QOHAIB 0i0mioTeKH.
Tak, HanpUKIIaz, 32 OCTaHHI JECITh POKIB JapyBajbHHUKA-
MH HayKOBOi 0i0Mi0TeKH cTand CHiBpOOITHUKU iHCTUTYTY.
UrneH-KOpecIOHACHT AKaneMii MeIUYHHUX HayK, Tpode-
cop, I-p mex. Hayk Haramist BomonumupisHa [TaceunikoBa
mepeaana B gap 6i0mioTeri moHaa cTO MPUMiPHUKIB KHUT.
Takox mapyBanbHUKaMHU KHUT 1 3alliKaBICHUMH YATa9aMHU
6i0mioTekn € 3aBigyBauka IabopaTopii MmopyIieHb OiHO-
KYJSIpHOTO 30Dy, podecop, O-p Men. Hayk Bipa IBaniBHa
CeparoueHko, mpodecop, a-p men. Hayk Enyapn Banen-
THHOBHY MabIieB, KepiBHUK OpraHi3amiiHO-METOTUIHO-
TO BiIidy, HAyKOBHUH criBpoOiTHHK Banepis BikropiBHa
Mupnenko. [ 0oco0nmBi citoBa BISYHOCTI XOYETHCS CKaza-
11 BIOBI mpodecopa B. B. Bira, Hanii Ilerpisni Birt, sxa
mepenana a0 ¢poHay OibmioTexu 218 KHAT 3 0COOHCTOTO
310panHs mpodecopa.

Kpim TOTO, BasKIIMBO 3a3HAYUTH, IO B HaIIii 6ibmio-
Teri 30epiraeThCcs MOBHE 310paHHS KaHAMIATCHKHUX 1 TOK-
TOPCHKUX IHCEPTaIiid, ki Oymu 3axuIneHi B [HCTUTYTI iM.
B.I1. ®imatoBa. A Takox moBHUH apxiB O¢TanmsMomnoriv-
HOTO JKypHAIY, SKHH BUXOAUTS i3 1946 poKy i JOHUHI.

Tpeba ckaszary, mo Hama HaykoBa 0iOTiOTEeKa JTaBHO
BHHTIIIA 332 MEXI1 POJTi MPOCTOTO CXOBHIIA TTATTEPOBUX KHHUT
i )xypHainiB. CroromHi 1e 6araroQyHKIIiOHATEHUH HAyKO-
Bo-iH(hOpMamiiHUH Ta aHATITHIHUN TICHTP, IHTETPOBAHUH
Y BCi eTammd A0 CTiTHUIBKIX IIPOIIECiB HAIIIOTO iHCTUTYTY.

OctaHHI ’ATh POKiB 0iOmioTeKa TPUALIIE OCOOIH-
By yBary €JIEeKTPOHHOMY Ta IHTEpHET-OOCIyTOBYBaHHIO.
Konm B 6i0mioreni 3’sBuBcs IT-daxiBers, e mano Ham
3MOTY PO3IIOYATH CTBOPSHHS €NIEKTPOHHOTO KaTajory Oi-
OmioTexu Ha 6a3i mporpaMHOTO 3a6e3medeHHs “Koha”.

Kpim Toro, Benrka i BakJIMBa YaCTHHA HAIIO! POOOTH
— IIe CKaHyBaHHS HAHOINBII MIHHUX, CTAPOBHHHUX, Pif-
KiCHUX OyKiHICTHYHHX KHHT 1 KYPHAJIiB, AKi € y (oHIaxX
6i0miorekn IacTHTyTYy iM. B.II. ®inaroBa. ¥ 2022 porii,
BpPaxOBYIOUH BOEHHI PHU3UKH, WICH-KOpecrmoHIeHT HA-
MHY, npodecop Haranis Bormomummupisua [laceunikoBa
iHiIifoBaJIa CKaHyBaHHA IIHHUX BHUJaHb OiOMIOTEKH Ta
HaykoBoi cmammuau B. I1. ®imatoBa mms ix mudposoro
30epeskeHHs Ta AocTynHOcTi B [HTepHeTi. Hampukiarn,
HanpukiHmi 2022 poKy MU MiIrOTyBall MPOEKT «BoeHHI
KHUTH». Y MEXax IIbOT0 MIPOEKTY MU BiICKaHyBaJIH KITbKa

KHUT 3 0TaIbMOTPAaBMATOJIOTI] Ta JIKyBaHHS OIIIKiB. YCi
Il KHUTH MU PO3MICTHIIM B HAIIIOMY PETO3UTapii y po3misi
«Boenni xHUTHY, MO0 OyIB-sIKi TiKapi-opTaIbEMOTpaBMa-
TOJIOTH B YKpaiHi MOIIM CKOPUCTATHCS UM LIHHUM Ma-
Tepiajom.

Tako XOueThCs 3rafiaTh ¥ TOH (hakT, MO 0COOIHUBY
yBary My IpUAUTIIIN HAYKOBIH CHIaAIIMHI 3aCHOBHHKA Ha-
moro iHcTuTyTy Bomommmmpa IlerpoBnua DimaroBa. A
came: JTOKTOPCBKY TUCEpTaIlifo, TMPUCBIUCHY ITepecasrli
poriBkH, a Takox 4-TOMHE TIOBHE 3i0paHHS TBOpiB Bomo-
mumupa [lerpoBmua DinmaTtoBa peTeTHHO BiICKAaHOBAHO,
nepeseeHo y ¢popmar PDF ta po3mimieno B pemo3urapii
HAIIIOTO 1HCTUTYTY. Y TIporieci miei poOOTH MU BiCKaHY-
BaM TOHAA 11 THCSY CTOPIHOK IPYKOBAHOTO TEKCTY, IO
CTaHOBUTH NPUOIM3HO MIICTACCIT HaiMEHYBaHb DPi3HHUX
KHUT 1 AUCepTaIliil.

Takox y MeKaxX Hamroi KOMIT FOTepPHO-EIeKTPOHHOT i~
SITFHOCTI HEOOXiTHO cKa3aTu Take. [lo-mepie, 3a ocTaH-
Hi YOTHPH POKM B YWTAIBHIN 3aimi 0i0mioTekn 3’SBUBCS
nmoctyn mo [aTepHery 3a TexHomoriero Wi-Fi. A Takox
3’IBUJIOCS KOMIT IOTepHE poOoUe MicIie 3 MOMKIIUBICTIO [10-
CTymy 10 Mepexi [HTepHer, i, KpiM TOro, Y BiIBiTyBadiB
€ MOXJIMBICTD TIPOCTO TIOMPAIIOBATH 332 KOMII IOTEPOM i3
3araJbHOJOCTYITHUM OEe3KOIITOBHUM MPOTPAMHUM 3a0e3-
TIEYCHHSM.

[IponoBxyroun TeMaTHKy KOMII IOTEPHO-EIEKTPOH-
HOTO 3a0e3MedyeHHs HAIINX BiIBiAyBadiB, HEOOXiTHO
3a3HAYATH Take. SIKIIo paHilie I J9ac OTPUMaHHS iH-
(hopmamiiHUX 3amuTiB g0 OibmioTekn MU, OibmioTeKapi,
IIyKaJIA BIAMOBiAh HA BAlli 3alUTH JHUIIE B MAICPOBHUX
(hormax 6i0mioTeKH Ta 0OMEKYBAINCS KHUTaMH, KypHa-
JaMH, TUCEPTAIlisIMA ¥ SHIUKIIOMENIsIMA, TO TeTep, Ma-
109X IIBUAKUHA [HTEpHET i KOoMIT I0TepHOTO (PaxiBIl, MU
He O0OMEXyeMOCs JIHIIE TarepoBUMH (OHAAMH, a 3Ha-
YHY KiTbKicTh iH(opMmamii mrykaemMo B Mepexi [HTepHeT
1 M 9ac BIAIIOBIXI Ha 3alUTH HAIIMX YATAYiB HATAEMO
KoMOiHOBaHy BimmoBigs. OcTaHHIM YacoMm poboTta 3 Me-
JUIHAMH, O(TAIEMOIOTIYHUMH, HAYKOBIMH >KypHAJIaMHU
mepednia B eneKTpoHHuN ¢opmar. Tak, MU TpaIroeMo
3 xypranamu "Eye" (www.nature.com/eye/) i American
Journal of Ophthalmology (www.ajo.com/). A Takox i3
HayKoBoIo 0a3oto Research4Life (www.research4life.org).

Taxox HE MOXKHA HE CKa3aTd Ipo Te, mo y 2022-2023
poKax y HayKoBiif 6i0miorerti 6yno opranizoBaHo «IIyHKT
He3maMHOCT» [2]. Pig y TiM, mo B 1e# mepiof MOBHO-
MacmTabHOTO BTOPTHEHHS 110 BCHOMY MICTY, a TAKOXK Yy pa-
HOHI HAIIIOTO IHCTUTYTY MOYAJUCS CUCTEMaTHYHI BiIKITIO-
YeHHS eJIeKTpoeHeprii. Memkanili HaitOmmkInx OyIHHKIB
HAIIIOTO paifoHy Oadmiy, Mo B iHCTUTYTI € CBITIIO, 1 TIpHU-
XOIIMIIA 10 Hac y 010mioTeKy, mob 3apsSanuTH CBOI raKeTn
Ta OTPUMATH AOCTYM 10 Mepexi [Hrepret. s mporo Mu
HaBITh 3aKyIIUIH ITEBHY KUTBKICTH MTOJIOBXKYBAYiB, a TAKOK
3apsAIHUX [IPUCTPOIB.

IIpomoBxyro4ur pO3MOBiAb MPO TE, IO 3MIHMIOCS B Oi-
OmioTemi ocTaHHIM YacoM, Tpeba 3a3HadUTH, 110 B 6i0Ti0-
TeIli po3moyanacs HayKoBa MONTYKOBO-iCTOpHYHA poOoTa.
3aBimyBad HayKoBOi 6i0miorekn JmMutpo BomomumupoBrd
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TopmrkoB BWBUAE iCTOPif0 HANIOTO IHCTUTYTY Ta ITHINE
JIOTIOBI/Ii 3 iCTOPi{ HAIIOTO IHCTHUTYTY, 3 SKUMH IOTIM BH-
CTymae Ha Pi3HUX HAyKOBHX OiONIOTEYHHX Ta iCTOPHKO-
Kpae3HaBuMX KoHQpepeHmisx. Tak, Hampukmax, JAMuTpo
BomomumupoBrd yBiB y HayKOBHUil 00IT Take MOHATTS, 5K
«geTBepTe MOKOMiHHA QimaroBmiBy [3]. ¥V 2024 pomi BiH
IBiYi BHCTYIIaB Ha HAyKOBHX KoH(epeHIisx B OmechKiit
HaIliOHANBHIN HaykoBiii 6i0miorernti (OHHB) [2,4]. V 2025
poti BiH BUCTYNHUB y IIili ke HayKoBiit OiOmiorer, a Ta-
KOX — Ha HayKOBO-TIPAaKTHYHIN KOH(]EpeHIlii, Ky MpoBo-
muna kagenpa iHpopMarifHIX TEXHOOTiH YHIBEpCUTETY
«Onecpka momitexHika» [5]. CmiBpoOITHHKE HayKOBOI
6i0miorekn IactuTyTy iM. B.II. ®inaroBa mopiuxo Oe-
PYTh y4dacTb y KoH(epeHTil «DinaToBChbKi YMTaHHSY, A€
TIPECTABIAIOTH iHGOPMALIHHUKI CTEHN 13 MOHOTpadisMu,
KHATaMH, OpOIITypaMH, sIKi HAIMCa Il Ta BUAAJH JiKapi i
BYCHI HAIIIOTO 1HCTUTYTY.

3a Hamry KPOIIITKY ITOIIYKOBY Ta KOMII IOTEPHY MisiTh-
HICTH 3aBigyBad O0iomioTexu ['oprkos JImMutpo Bomogmvm-
poswuy i 6ibmioTexap exoToBa CriTinana BomogmmupisHa
y TpaBHi 2026 poky 6y HaropomkeHi OdiniHOO TOISs-
Kof0 Bi KepiBHUKA [liBneHHOTO HaykoBorO meHTpy Harri-
OHAJIBHOI aKkajeMii HayK YKpaiHu, JOKTOpa eKOHOMIYHHUX
HayK, mpogecopa bopuca Bypkuucekoro [6]. Illo cramo
MATBEPHKSHHSAM TOTO, IO MH BEIEMO CBOIO POOOTY B
NIPaBIJIEHOMY HAIPSIMKY.

VY mporieci cBoei poOOTH MH BCUISKO IIParHeMo [0
TOrO, 100 YKTAaJIbHA 3aJ1a HaIIoi 010JIIOTEKH cTaIa MICIIEM
3yCTpi¥i Ta CIUIKyBaHHS MK CIIBPOOITHHKaAMH HAIIOTO
incTuTyTy. Tak, Hanpukmazd, y 2025 pori MU poBeNn Hay-
KOBO-TIpakTHYHMIA ceMinap «HoOemiBchkuii TrkaeHs. Ha
et ceminap Oymu 3ampoOIIeH] iHTepHH, aCIipaHTH, MOJIOII
BYEHI Hamoro iHcTuTyTy. Ha ceminapi mu 3pobunu iadop-
MaIliifai momoBizi, mpucesaeHi HobenmiBChKoMy THKHIO, a
came ToMmy, 3a 1o Oyna npucymkeHa HobemiBcpka mpemist
B Tamy3i MeaunuHH, ¢izukn Ta ximii y 2025 pomi. ITicms
3aBEepIICHHS 3aCIyXOBYBaHHS JONOBIICH MK MOJOIUMH
BUCHHMH BHWHHUKJIA JKBaBa TUCKYycis mono HoOGemiBchKoi
TEMaTHKH Ta IIEPCIIEKTUB PO3BUTKY CBITOBOI MEANYHOT Ha-
yku. TakuM 4MHOM, MH HaMara€eMocsi Opi€HTyBaTH Halry
MOJIOZb Ha BENHKY HAayKy, BEIHKi BIAKPUTTS Ta BEIHKi
3BEPIICHHS.

Kpim Tor0, Y Hammx IraHax € ies IpoBeCTH TBOPUL
3yCTpivi 3 HAHOUIBII BiJOMIMH BUCHUMH HAIIIOTO iHCTH-
TYTy miJ Ha3BoO «Jliamor moxomiHe». Mu Xxo4eMo 3arpo-
CUTH HAally HayKOBY MOJIOIb IHTEpPHIB, acIipaHTiB, MOJIO-
IUX JiKapiB Ta MOMPOCUTH BIIOMHX yUCHHX PO3IMOBICTH
PO CBOIO TBOPUY HAYKOBY Kap'epy.

Hapas3i crinbHO i3 3aCTYITHHKOM AUPEKTOpa 3 HAyKOBOT
poboTH, cTapmuM AocTigHuKoM, a. Mea. H. Oxerom Cep-
riffoBuaeM 3a10pOKHAM TUIAHYETHCS CTBOPEHHS OKPEMO-
TO HayKOBOTO apxiBy Ha 0a3i Hamoi OibmioTexn. Mu, sK
CHIBpOOITHUKHN 0i0MiOTEeKH, MTOKIAAEMO BCiX 3yCHIIb IS
TOTO, MO0 TaKWii HOBOCTBOPEHWH apXiB ()yHKIIOHYyBaB
edpexTrBHO. THM OiNTbIIe, 110, HATIPUKIIAT, BiCOAPXIiB IIy-
OMIIMMCTUIHO JKyPHATICTHKH TIPO iCTOPII0 IHCTUTYTY BIKE
CTBOPEHO 1 BiH iCHy€ B Hamiif 0i0mioTerti.

3amicTb BUCHOBKY

BiciMaecsT pokiB mis 6i0mi0TeKH — 11e He MPOCTO FOBi-
neitHa mara. Lle BiciM gecaTuimiTe 30epeXeHHs 3HaHb, Ha-
YKOBOI IaM’sITi Ta CHaJIKOEMHOCTI TIOKOJiHb. 3a el Jac
3MIHIOBAHCS CIMOXH, TEXHOJOTil, HayKOBI HampsMH Ta
cami ysBICHHA TIpo 0i0mioTeKy. Ajle He3MIHHUM 3aJIHIIIa-
JIOCs TOJIOBHE — MparHeHHs 30epiratu 3HaHHA Ta POOHUTH
1X TOCTYITHUMH.

Croromui HaykoBa 6i0mioreka IncTuTyTy iMeni B.IT.
®inaToBa NMPOAOBKYE XUTH i po3puBaTHca. [lopsg i3
PIAKICHUIMH KHUTAMH Ta YHIKQIBHAMH TUCEPTALisIMU
3’SIBUJIMCS €TEKTPOHHUH KaTaior, Iu(poBi Komekii, iH-
TEpHET-pecypcH Ta pernosutapiil. HeBenmka yactiHa Ha-
YKOBOI CIIQAIIMHU BXe IepeBeneHa B 1udpoBy dopmy i
oTpHUMasia MOXJIMUBICTh JKUTH HOBUM XXHUTTSAM, CTAIOUYH JI0-
CTYIHOIO HE JINIIE Cy4acHUM JOCIIHUKAM, a i MaiOyT-
HIM TTOKOJiHHSM.

Ane 0Oi0mioTeka — I TepemyciM HE KHHTH 1 HE
xomm’rorepu. Lle miomu. Ti, XTO MPOTATOM NECATHIIITH
nbalmBo 30mpaB 1 30epiraB (OHAM, Ti, XTO CHOTOMHI
TIPOIIOBXKYE IF0 POOOTY, 1 Ti MOJIOZI BUEHI, SKi MPUXOIATH
CIOIM 3a 3HAHHSAMH, iIesIMU Ta HaTXHEHHAM. Came ToMy
0i0mioTeKka 3aMUIIAETHECSA CHpPaBXHIM MICIIEM 3yCTpidi —
3yCTpidi JIFONWHY 3 KHUTOIO, YIEHOTO 3 HAYKOBOIO iH(OpP-
MaIli€r0, MUHYJIOTO i3 CYYacHICTIO i, HAUTONOBHIMIE, Pi3-
HUX TIOKOJIiHb.

Hexait xe HaykoBa 6i0mioreka [actutyTy imeni B.IT.
®inaToBa it Halai 3aTUIIAE€THCS MiCIIEM, A€ 3YCTPIidarOTh-
Csl 3HAHHS 1 JFOIH, TOCBIX 1 MOJIOIICTB, iCTOPis Ta Mai-
OyTHe. Miciiem, 3BiIKH TTOYMHAIOTHECS HOBI HAYKOBI isei,
BIIKPHUTTS Ta BEJIUKI 3BEPIICHHS.

I Tomy, Bim3Havatoun Hame 80-pivdsi, XOYEThCS TUBHU-
THUCSI HE CTUIBKM Hasa[, CKIJIbKH BIlepel. ADKE CIIPaBKHS
0i0mioTexa HIKOM HE JKUBE JIMIIE CBOIM MHUHYINM. BoHa
30epirae MUHYJE TSI TOTO, 00 JOTIOMaraT CTBOPIOBATH
MaiiOyTHe!
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Bicim gecatunitb Ha BapTi 30py:

«OdhbTanbmornoriyHomy xypHany» — 80 pokiB!

Hartanis Mace4HikoBa, CeitnaHa NMonsikoBa, CBiTnaHa CnobopsiHuK,

Onexa CtonnoBcbka, MaHHa Apkywa

LY «IHCTUTYT 04HMX XBOPODO i TkKaHWMHHOI Tepanii im. B.IN. ®inatoBa HAMH Ykpainu», Opeca (YkpaiHa)

Safeguarding patients’ vision over eight decades: 80 years of the

Oftalmologicheskii Zhurnal

Nataliya Pasyechnikova, Svitlana Poliakova, Svitlana Slobodianyk, Olena Stoylovska, Hanna Arkusha
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B icTopii ykpaiHChKOT METUIIMHY € BUAHHS, SIKI CTalIN
HE MPOCTO MalJaHIYUKaMH JJIs Iy OITiKaIlii, a CipaBkKHIMA
mitornmcaMu 1toi ramysi. Came TakuM ISl yKpaiHCBKOT
oranemornorii OyB i1 3ammmaersest «OdransMonoriayHuH
XKypHayy. 3acHoBaHUWi mie y 1946 poui akagemikom Bo-
nonumupoM IlerpoBuuem DinaToBUM, BiH IECATUITITTIMI
(dopmyBaB o0mruus ykpaiHChKoi odransmororii. Croron-
Hi MU BiI3Ha9aeMO BH3Ha4HY naty — 80 pOKiB BiJ JHS 3a-
CHYBaHHSI.

Bicim necstumite — He npocto mudpa. Lle tucsyi cro-
PiHOK, Ha SIKMX 3a(hiKCOBaHO EBOJIIOLIIO O(TAIBEMOIIOTIT:
BiJl EPIINX CKIAIHUX ONEpallii, 10 37aBajnCs JAUBOM,
JI0 Cy4YacHHX JIa3epHUX TEXHOJIOTIH Ta MIKpOXipyprii, siki
CBHOTO/IHI CTAJIM PYTHHOIO.

BiciM gecsaTumiTh — Iie MOBaKHUU BIK, II0 OXOIUIIOE
KiUJTbKa €TOX: BiJl TOBOEHHOI BiOYIOBU MCTUIIMHH, KOJIU
KOKEH HOBHMH METOJl JIiKyBaHHS OyB Ha Bary 30J0Ta, JI0
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cyJacHOI IU(pOBOI epH, JIe IITYIHUH IHTEJIEKT T0TTOMarae
JIlarHOCTYBATH MATOJIOTIi CITKIBKH 3 TOYHICTIO, sIKa paHile
31aBanacs (paHTaCTHKOIO.

BiciM gecsaTuimiTh — e MiCT MiX OKOMiHHAME. [opTa-
FOUH apXiBU, MH 0a4iMO, SIK 3MIHIOBAJIUCS MIIXOIHU JIO JIi-
KyBaHHS, SIK 3pOCTajia MalCTEePHICTh YKPaiHCHKHX JIKapiB
1 sk opmyBanacs Hama HaykoBa Inkona. Lle maiinanumk,
1€ 3yCTPIYAIOThCS TOCBI «CTapol IBapii» Ta CMUTHBI /1€l
MOJIOJIUX JTOCTITHHKIB.

3a ni 80 pokiB *KypHaJ NepeKUB Pi3HI YacH — BiJ TIOBO-
€HHOI Bi/10y/I0BM /10 CKJIQJIHUX BHKJIMKIB CHOTOACHHS. AJie
TIOTIPY BCE, BiH 3aJIMIIABCS BIpHUM CBOTH TOJOBHIN MICil:
JUTUTHCS 3HAHHSMM, SIKI PATYIOTH 31p. AJKe KOXKEH PsIOK
y HayKOBIH CTaTTI — [ YMSICh MOXKJIMBICTH Oa4WTH CBIT,
YUTATH KHATH, Oa9ATH OOTHYYS PiTHIX JTFOICH.

JIsIKyeMO THM, XTO CTOSIB O1JIs1 BUTOKIB, 1 THM, XTO IIpO-
JIOBXKYE III0 CIIPaBy ChOTOMIHI.

Penaxiist, aBTOpH, PELEH3EHTH — i€ JIFOAM, 3aBISIKH
SIKMM KYPHAaJI )KMBE, PO3BUBAETHCS 1 TPUMAE BUCOKY IUTaH-
Ky sikocTi. Llst mpamst 4acTo 3aiMIIaeThesl «3a Kaapom»,
asie came BoHa (hopMye (yHIaMEHT CYy4acHOI YKpaiHChKOT
o¢ranemornorii.

3acHoBaHMH y ckiagHi 4yacH, "OdrarbMoioridHni
XKypHas" cTaB TaTGOpMoI0, 10 00’ €/THAIa HAYKOBY JTyM-
Ky odransMonoriB Ykpainu. Ha Horo cropinkax ¢opmy-
BAJIMCSI HAyKOBI MIKOJNHM, AWUCKYTYBaJMCS HaMCKIIaTHINI
MUTaHHS OPTATBMOXIpYprii, MyOmiKyBaaucsi pe3yabTaTh
JOCTIKCHB, 1[0 PATYBAJH 3ip THCSYaM IAIiEHTIB.

Mu 3 BASIYHICTIO 3raJlyeMO THX, XTO CTOSIB OIS BU-
TOKIB BHIAHHS, XTO BKJIQJaB CBIill IHTCIIEKT Ta CHEPTIIO B
Te, 00 KypHAJI 3aJIMIIABCS aBTOPUTETHIM MaliJaHINKOM
Ut (paxiBIIiB. Ixus Binnmanicts crpaBi o3BoNIMIIA 30eper-
TH BHCOKY IUIQHKY SIKOCTI, TOTIPU ICTOPUYHI BUKIIUKH, €KO-
HOMIYHI KpU3H Ta COLiabHI TpaHchopmanii.
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ODTAIMONOTMUYECKHH
: KYPHAI

tsercrsen i veaneror.
g Auan, B 11, SHANTOB

SavecrI ik PRAANTORA
Troe. C. &. KANL®A
Myoe. B.T1. APXAHTEABCKHI

Puc. 1. MNepwa pepakuinHa koneris OdranbmonoriyHoro xypHany (1946 pik). FonosHun pegaktop — akagemik B. 1. dinaros;
3aCTYMHWKM ronoBHOro pedaktopa — npodecop C. ®. Kanbda, npocdecop B. M. ApxaHrenscbkuin. YUnenn peakonerii — npo-
decop O. I. BactotuHebkuia, npodpecop |. A. flaninescbkuit, npodpecop |. I. Mepkynos, npodecop C. B. Cyxos.

Kypnan «OdransMonoriyHui >xypHaa» I04aB BH-
xoauty B Opeci HaBecHI 1946 poxy. Opranizaropom Ta
BIJINIOBiJAJILHUM PEIAKTOPOM CIIEI[ialli30BaHOTO O(TaIb-
MOJIOTIYHOTO )XypHaity OyB akanemik B.I1. ®@inaros. Boo-
qumup [lerpoBuy pokinas Jryxe 6arato 3yCuib Ta eHeprii,
00 100MTUCS, 0COOIMBO Y BaXKKi NOBOEHHI POKH, CTBO-
PEHHSI HOBOTO XypHaily. BiH OyB TOJOBHMM penakTopom
KypHaIy 110 KiHis cBoro xurts (1956). Horo 3acrymnnu-
Kamu crioyarky Oynmu npodecop C.®@. Kanbda Ta npode-
cop B.M. Apxanrenbcekuii. Jlo peakonerii BXOAWIHN pod.
O.I". Bactoruncekuid, mpod. I.A. JlanineBcekuii, mpod. L.1.
Mepkyios, mpod. C.B. Cyxos.

[Ticnst cmepri B.I1. dinaroBa y 1956 pomi ronoBHUM
penakTopoMm xKypHaiy crana akageMik AMH Ykpainu Ha-
nist OnexcanypiHa IlyukiBebka, i1 3acTynHUKaMH y pi3Hi
poku Oynmu npopecopu C. @. Kanwda, JI. T. Kammnnesa,
I. M. Jloraii, sikuii OTiM 040JIMB XypHa1 y 1996 poui. 3
2004 poky i 1o TernepelHii yac roIoOBHUM peIaKTOpoOM
KypHaiy € uneH-kopecnonaeHT HAMH VYkpainu, jokrop
MeIuYHHX Hayk, podecop H. B. [Taceunikosa. 3 1996 no
2023 pp 3aCcTYITHUKOM T'OJIOBHOTO pelaKTopa KypHaIy OyB
npodecop B. B. Bir.

BignoBifnanbHUMHN CeKpeTapsiMH JKypHay Oymu: 3
1946 o 1954 pp. — mpodecop LI. €prkoruy, 3 1954 mo
1977 pp. — npodecop JI.J. Januera, 3 1977 mo 1997 pp.

— kauj. Mea. Hayk B.M. Henowmsma, 3 1998 no 2023 pp.
— 1-p men. Hayk C.I. IonsikoBa, sixa B 2023 poky cTae 3a-
CTYITHUKOM TOJIOBHOTO peJIaKTopa, a BiANOBIJaJIbHUM Ce-
kperapeMm — kanj. Mea. Hayk O.E. JlopoxoBa.

B penkosnerito xypHaily y pi3HI 4yacH BXOAMJIM BiJO-
Mi opransmonoru kpainu: @.1. FOzedosa, C.I1. [lerpyns,
J.T. Bymmiu, B.€. IlleanpoB, JI.M. Kypumikin, [.A. Ko-
pereBuy, 1.C. Yepkacos, C.B. ®inaros, O.0. Karaprina,
T.B. lnonak, P.K. Mapmyp, J1.®. Isanos, M. A. [1eHbKOB,
M.M. Ceprienko, [.1O. Benrep, W.P. Canpan, B.C. IToso-
mapuyk, B.O. Haymenxko, C.A. SIkumenko, [1.A. Be3niTko,
B.O. Konowmiens, E.B. Mansies. OcobnuBoi Big3HAKU 3a-
ciryroBye Oararopiuna npaust [Han CemeHiBHE 30aHIyT.

Bynyun omgHuM 13 Haiicrapimmx (axoBHX BUIAHb B
odranemororii, Ham JKypHaJI MOCTIfHO BJOCKOHAIIOE
AKiCTh MyOITiKalii, afanTyouy X 0 Cy4acHUX HAayKOBHX
BUMOT. MU OHOBWIJIM AM3aliH BUAAHHS Ta CYyTTEBO PO3IIU-
PUIM TeMaTH4YHE OXOIICHHS MaTepiaiiB. Mu numaemMocs
THM, IO HAIlll aBTOPHU — Iie HE JIMILIE BU3HAHI METpH, a i
MOJIOJI JOCIITHUKY, SIKi MPUBHOCSATH CBIKUH MOIVISL Ha
BUPIIICHHS CKJIaTHUX KTIHIYHHUX 3aBaaHb. Came 1ei cuM-
6103 1OCBiTy Ta IHHOBALII O3BOJISIE )KypHAITY 3aJIMILIATH-
Csl aKTyaJIbHUM Ta 3aTpe0yBaHHM.

Oco0mnuBoi Baryu 1ei roBijiel HaOyBae B yMOBax, KOJIH
MU 3MYIIEHI IIpalfoBaTH Bcyreped odcraBuHam. [lompu
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Puc. 2. lNonosHi pegaktopu. Akagemik Bonogumup Metposny dinatos (1946 — 1956); Akagemik Hagis OnekcanapisHa lMyy-
koBcbka (1956 — 1996); Mpodbecop IaH Muxarinosuy Jloran (1996 — 2004); uneH-kop. HAMH Hatanis BonogumupisHa MNa-

ceyHikoBa (2004 — no TenepiLuHin Yac)

Puc. 4. BignosiganbHi cekpetapi xypHany. MNMpodecop I. I. €pikoBny (1946 — 1954); npodpecop J1. . Oanyesa (1954 —
1977); kana. meqn. Hayk B. M. Henomsiwa (1977 — 1997); o-p mea. Hayk C. |. MNMonskosa (1998 — 2023); kaHa. men. Hayk O.
E.JopoxoBa (2023 — no TenepiLuHi yac).

BUKJIMKM BOEHHOTO 4acy, KOJIM KOXKEH JIKap CTaB Ha Iie-
penoBy 60poTHOHM 3a 3A0POB’sI HAIll, )KypHAI MIPOIOBKYE
Buxoautu. Lle Harn «inTenekTyanbHuii GpoHT». MU 1po-
JIOBKY€EMO ITyOJIiKyBaTH OpHIiHAIbHI KJIIHIYHI Ta eKclie-
PUMEHTAJIbHI TOCIIPKCHHS, CKIaJHI KIIHIYHI BHUIAIKH,
JUTUTHCS TOCBIJIOM HaJaHHs JONMOMOTH MPU TpaBMax Ta
NATOJIOTISIX, SIKI BUMAraroTh BiJl OTajIbMOJIOTIB HE JIHIIE
3HaHb, a i HEUMOBIpHOI BUTpUMKH. KoXkeH BUIYCK Y 1ieit

nepiog — Ie CUMBOJ HE3JIaMHOCTI Hamol mpodeciitHol
CITIJTBHOTH.

ChOrojiHi, O3UPAOYUCh HA MPOUAEHUH NULIX, MH
po3ymiemo, mo 80 pokiB — 1ie He QiHimI, a Juie 4epro-
BHIi eTarn Beaukoi momopoki. Hayka He cTOiTh Ha Mmicii,
1 o(hTambEMOJIOTisI CHOTO/IHI PO3BUBAETHCS 3 HEHMOBIPHOIO
mBUAKICTIO. [IITydHMI IHTEIEKT y T1arHOCTHIII, TCHHA Te-
pamisi, OloiH)KEeHEpHI MaTepialu — Te, 1110 BY4opa 3/1aBajoCs
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(haHTAaCTUKOIO, CHOTOIHI CTa€ TEMOIO HAIINX ITyOIiKaIii.
«O¢ranpMonoTiYHAH KypHAD» 3aTUIIAECTHCS B aBaHTapi
IIMX 3MiH, BJIOBIIIOIOYH MYJIbC Yacy Ta 3a1al04H BEKTOP IS
MaiOyTHIX HOCIi[KEHB.

Bin Tpaaunuiii 10 innoBamiii: sik Ukrainian Journal
of Ophthalmology npomoBikye crnpaBy JereHIapHOIo
«O¢dTanbMOIOTIYHOrO KYPHATY»

Croromni ectadery cnaBetHoi ictopii Odramsmorno-
rigHoro *XypHaiy BreBHeHO TpuMae Ukrainian Journal of
Ophthalmology.

Ukrainian Journal of Ophthalmology croromgmui — He
MIPOCTO 3MiHA Ha3BU YM (OPMATy — II€ CBOIIOLIS, KA JI0-
3BOJII€ YKPAiHCHKiIA HayIli TOBOPHUTH 31 CBITOM OJHIEIO
MOBOIO. [le MicT Mk MUHYITHM, 1€ 3aKJIaIaINCI OCHOBU
yKpaiHCBKOi 0(TanbMoJIorii, Ta MaiiOyTHIM, J1e HaIlli BYCHI
CTaIOTh TIOBHOTIPABHUMH YYaCHHUKAMHU CBITOBOTO HayKOBO-
ro mporecy. Ukrainian Journal of Ophthalmology npono-
BXKYy€ icTopito, po3modary 80 pokiB TOMY, JOBOISYH, IO
yKpaiHChKa O(pTaJIbMOJIOTIUHA IIKOJIA HE JINIIE BHCTOSIA,
a # TPOIOBXY€E PO3BHBATHCA, MOMPH OyIb-AKi BUKIUKH
gacy.

3MIHIOIOTBCS YaCH, TEXHOJIOTI] Ta IMiIXOAH 0 JiKyBaH-
HS, ajJie HEe3MIHHOIO 3aJIMIIA€THCS HaIlla METa: JiTHTHCS
3HAHHAMH, SIKi PATYIOTH 3ip. Mu Gepekemo Toi dyHma-
MEHT, SIKMH 3aKjajd Halll BYUTENI, 1 JOZAEMO IO HHOIO
Cy4acHi CBITOBI CTAHAAPTH HAyKOBOi KOMYHIKaIlii.

Hamr sxypran e 2026 pori odiriifHo 3MiHUB Ha3By Ha
Ukrainian Journal of Ophthalmology. Ile pimmenus Gyno
MIPOJAMKTOBaHE OaKaHHIM CTaTH OMMKIMMHE 710 MIKHAPO/I-
HO{ HayKOBOI CITUTBHOTH. Y MeXax peOpeHANHTY KypHAI
oTpuMaB HOBI HOMepu ISSN, mpoimoB nepepeecTparltito
B DOAJ Ta, mo HaiBakxnuBimie, MATBEpAUB CBil CTaTyC
Yy HayKOMETpHUHill 6a3i Scopus, YUM TaKoXX MiATBEPAUB
CBOIO BiJITIOB1IHICTh BUCOKUM MI>KHAPOJIHUM CTaHIapTaM.

Ukrainian Journal of Ophthalmology >xypHan BXOTuTh
1o JlepxaBHOTO peecTpy cy0’ekTiB y chepi menia (imeHTH-
¢ikatop R30-05169).

Ukrainian Journal of Ophthalmology mocimae Barome
MiCIle B HAYKOBOMY IPOCTOpi YKpaiHH, Maro4d KaTeropiro
«A» y Ilepenixy ¢axoBux Bumans MOH. Ile o3nagae, mo
myOmikarii B )KypHaJi € oimiiHO BU3HAHUMH JJIS 3aXHC-
Ty IUCEpPTAIifHUX poOIT Ha 3100yTTS HAYKOBUX CTYTICHIB
JOKTOpa Ta KaHIHWIATa HayK, HOKTopa dimocodii. Takuit
CTaTyc MiIKPECIIOE BUCOKI BUMOTH JI0 SKOCTI MaTepiais,
110 TIPOXOATH Yepe3 PEAaKIiiHy KOJIETiIO0.

Taxox xypHan npeacrasieHnii y pongax Hamionans-
Hoi 6i0miorekn im. B.1. Bepuaacekoro, mo 3a0e3nedye Ha-
niitHe 30epekeHHs] HAYKOBOTO CIIAJIKY.

CporomHi pe3yasTaTH AOCHTIKEHb, OIYyOIIKOBaHI B
KYpHaJIi, DOCTYIHI CBITOBI HayKoOBii cminbHOTI. Bu-
JAHHSA IHACGKCYEThCS B aBTOPHTETHUX MIKHApOTHHUX Oa-
3ax, Scopus, Scimago Journal Ranking, Research4Life
(Hinari), Directory of Open Access Journals, EBSCO
Publishing's Electronic Databases, Open Ukrainian
Citation Index, Google Scholar. Koxniit crarti, ormy0mi-
KOBaHI{ y HaIIOMy BHIAaHHI, IPUCBOIOETHCS YHIKATbHUH
imenTudikarop mudposoro o6'exra (DOI). Lle 3a6e3neuye

MTOCTil{HE TOCHJIAHHS Ha MyOJIiKaIlfo Ta TMOJNETTIYeE ii ATy
BaHHS B HAyKOBHX 0a3ax JaHUX.

Mu po3ymieMo, 110 TIOTOYHHH CTAaTyC HAIIOTO JKypHa-
my (Q4) — me mwme BimmpaBHa Todka. Hama crpareriyna
MeTa — IOCTYIOBE ITiIBUIICHHS HayKOMETPHUHHX MOKa3-
HUKIB Ta MEPEeXi/l 10 BUMIUX KBAPTUIiB. MU IIparaeMo BH-
WTH Ha HOBHUIl piBEHB, 1 A I[HOTO MU (OKYCyeEMOCS Ha
3allydeHHI SKICHUX PYKOIMCIB, MOKpAIIeHHI BHIMMOCTI
HAIIUX cTaTefl y MDKHApOmHUX 0a3ax Ta 3alydeHHS /10
CIiBIpAIli CHJIBHUX JOCHITHUKIB. Lle BUKIHK, aie Mu T0-
TOBI JOKJIACTH 3YCHJIb, 00 HAII JKypHAI 3MIITHUB CBOi
MTO3MIIi{ y CBITOBOMY HayKOBOMY IIPOCTOPI.

[le omHi€I0 METOIO XypHATIYy € MiABHINICHHS MiKHA-
pomHOTO BH3HAaHHA. Hapasi My JOKIIamaeMo BCiX 3yCHIIb
JUI BKJIIOYEHHSI KyPHJIy O IHIIMX IPOBITHNUX HayKoO-
MeTpuyHAX 0a3 manux — Web of Science ta PubMed. Lle
JTO3BOJIMTH MIIABUIIMTH IMTOBAHICTE CTAaTEN Ta 3a0e31eun-
TH IXHIO IHTETpaIliio y CBiTOBI HAayKOBi Mepexi. Mu BIo-
CKOHATIOEMO PEIAKIIiiHI MPOLECH, MiIBUILYEMO SKICTh
pELeH3yBaHHS Ta JOTPUMYEMOCS HAWBHIIMX ETHYHHX
CTaHIApTiB, MO0 BIAMOBIIATH CYBOPUM KPHUTEPISM ITHX
MDKHAPOJHUX TUTATPOPM.

JoTpuMaHHS HAMBHUINX CTaHIAPTIB aKaJeMidyHOI JO-
opodecnocti € mpiopureroM ans Ukrainian Journal of
Ophthalmology. V cBoiif pegaxmiifHill TisTPHOCTI MU Ke-
pyeMocs MIKHapOTHHMH IIPOTOKOJIAMH, IO 3abe3redy-
IOTh TIPO30PICTh Ta €TUYHICTh HAYKOBUX ITyOIiKarliii. 30-
KpeMa, pelakilisi B CBOiil poOOTi TOTPUMYETHCS HACTAHOB
Komitery 3 etnkm HaykoBux myOmikamiit (Committee on
Publication Ethics, COPE), pexomenaattiit Mi>xkHapomHOTO
KOMITETy peHaKkTOpiB MeandHHX kypHarmiB (International
Committee of Medical Journal Editors, ICMIJE), a Takox
cTaHmapTiB BeecBiTHROI acomiallii MEIHIHIX pelTaKkTOPiB
(World Association of Medical Editors, WAME).

Taxwif miaxix rapanTye 00’ €eKTUBHICTD pelieH3yBaHHI
Ta BICOKY JOBipy J0 oIryOIrikoBaHUX JaHuX. [ Hac 11e He
pocTo (pOPMANBEHOCTI, a MiATBEPIKECHHS TOTO, 0 YKpa-
THCBKI TOCTIKEHHS B Tary3i 0()TaTbMOIIOTIT 3aCIIyTOBY-
10T Ha yBary BChOTO cBiTy. [IyOmikarist B »KypHaii Takoro
PIBHS cTa€ A7 aBTOpa CBOEPITHUM «3HAKOM SIKOCTI», IO
MiATBEPIIKYE BiAIOBITHICTE pOOOTH CyYaCHHM BHMOTaM
Ta METOMOJIOTIYHOT TOYHOCTI. 3aBAIKU IHTETpamii B TIIO-
0ampHI HAyKOMETPHYHI MEpeXi, pe3yiabTaTd IOCIiIKEHb
BITYM3HSIHAX O(PTaIHMOJIOTIB CTAlOTh YACTHHOIO CBITOBO-
TO IHTEIEKTYaJIbHOTO JUCKYPCY, CIPHUIIOYN 0OMIHY HOCBi-
JIOM Ta BIIPOBAKEHHIO IHHOBALIHHIX METO/IB JIIKyBaHHS
B KIIIHIUHY MIPAaKTHKY.

Ilepexim m0 aHITIOMOBHOI Bepcii Ta CTBOPEHHS
Ukrainian Journal of Ophthalmology cramm morigamm
KpokoM y gacu Tiobamizamii. Hayka He mMae KOpmoHiB, i
YKpaiHCBKiI O(QTaTbMOJIOTH MAalOTh IO CKA3aTH CBITOBIN
CHITBHOTI.

Croromni Ukrainian Journal of Ophthalmology — me
MDKHApOIHA BUAUMICTH. 3aBISKH aHTIIIHCHKIH MOBI ITyOTi-
KaIlii yKpaiHCBKNX BUCHHX CTAIOTh JOCTYIMHHUMH JUIS IIU-
TyBaHHS B MDKHaponHux 0azax manux. Lle cydacHi cran-
JapTH pereH3yBaHHs. JKypHal ZOTpUMY€eThCs MPUHINIIB
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Puc. 5. PegakuinHa koneris xypHany Ukrainian Journal of Ophthalmology (2026 pik). 3nisa Hanpaso: O. E. lopoxosa —
BiANoBiAanbHUIM cekpeTap; YneHn peakonerii — a-p mea. Hayk O. C. 3agopoxHuii, npocecop H. ®. Bobposa, npodecop
A. P. Koponb; ronosHuii pegaktop ynex-kop. HAMHYkpainu, npodecop H. B. MaceyHikosa; 4neHu pegkonerii — npo-
decop H. A. ¥nbsaHoBa, npodecop |. M. Muxeiiuesa, npodecop I. |. JpoxoknHa; 3aCTynHUK roNOBHOIO pegaktopa — A-p
mea. Hayk C. |. MNonsikoBa.

Puc. 6. 3acigaHHsa pepakuinHoi konerii Ukrainian Journal of Ophthalmology nig Yac nigrotoBky 4eproBoro BUMYCKY XypHary.
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«CTITMOTOY» pereH3yBaHHs, 10 TApaHTy€e 00’ €KTUBHICTH Ta
BHCOKWI piBeHb HayKoBHX poOiT. Lle iHTerparis B cBiTO-
Buit koHTeKCT. Ukrainian Journal of Ophthalmology ak-
THBHO 3allyda€ IO CINBIpAIi iHO3EMHHX EKCIEpTiB, IO
ITO3BOJISIE YKPATHCHKIM JiKapsiM OyTH B Kypci IIT00aIbHUX
TPEHIIB.

[ompu 3miHy opmary, Dyx «(}iTaTOBCHKOI ITKOIM
3aNUIIaeTbes He3MiHHUM. lle mparHeHHS 10 iHHOBaIIH,
ToBara J10 KJIiHIYHOTO TOCBIIY Ta BipHICTH TONIOBHIH MeTi
JiKaps — 30epekeHHIO 30py MAIli€HTIB.

BaxnmmBo po3yMmiTH, MO CIIAJKOEMHICTH — I HE
KOHCEpBallil MHHYJIOTO, a 3OaTHICTh amanTyBaTH Hau-
Kpali TpaauIlii 10 BUMOT ChOTOIEHHS. «OQTarbMomo-
TIYHUH )KypHAI» HaBYMB Hac (pyHIAMEHTATBHOCTI Y BH-
KJIaJli HayKOBUX JaHUX Ta BMIHHIO TIIMOOKO aHAi3yBaTH
pe3ynbTati HayKoBUX mociimkerb. Ukrainian Journal of
Ophthalmology nomoBHIOE 11e#i JOCBi THHAMIKOTO ITyOTi-
KaIlifHOTO TIPOIIECy, a TAKOXK BIIKPUTICTIO Ta MPO30OPICTIO
PEIeH3YBaHHSA, 10 € 000B’I3KOBUMH YMOBaMH IS iHTe-
rpaiii B €BPONECHUCHKUI Ta CBITOBHH HAyKOBHH MPOCTIp.
Mu Gaummo, K 3MIHIOETBhCSA Teorpadis HaIIMX aBTOPIB,
PEIeH3eHTIB Ta yuTadiB. Mu 06admuMo, 110 TONOC YKpaiH-
ChKOi O(TaAIBEMOJIOTI{ 3BYYHTH BIIEBHEHO, MPOQECiHHO i
NIePEKOHIIHBO.

Mu 3ampormryeMo 10 CHiBIIparii KOXKHOTO, XTO BiIIyBae
B c00i OKITMKaHHA 710 KIIHIYHUX 1 HAYKOBHX JIOCIHTIHKEHb

MonpaBku

1. INonpasku no crarri Ke6kano M.A. 3 criBast. " KiiHiko-peHTTe-
HOJIOTT4YHI 0cOOMMBOCTI 000BOT TpaBMHU OpOITH, IO CYIPOBOKYBa-
J1ach MOCTTPABMAaTHYHOIO BTPATOIO OYHOTO sI0IyKa":

- puc. 1 Ha cTop. 52 MoBHUHEH OyTH TaKUM (AUB IPaBOPYY);

- Ha cTop. 53 apyruii ad3am Apyroi KoimoHKH ciif yutath "Cepen-
HS PI3HUISL MK 00°€MOM YIIKOKEHOI Ta iHTaKTHO1 OpOiTH CTa-
HOBMIIA 6,67 cm3."

2. Monpasku o crarti Xpamona I.I. "CyuacHuii BilfickkoBuii Oaic-
TUYHUH 3aXUCT O4Yeil: mpolneMu Ta mepcneKTusy "

- Ha cTop. 93, mepIiie KOJIOHKA, OCTAHHE PEUCHHS TEPIIOro ad3aiy
cimij yutatu'".... Ta BiACYTHICTh nanuX y 41% sunanxkis [5]";

- Ha cTop. 93, npyra KoJOHKa, APYTHH a03all 3HU3Y CIIiJ YUTATH:
"... s BimkpuTHX oKyisipiB (Class 1): ymamox kamiopy .15 (Maca
0,37 rpama) BHCTpUTIOETHCS 31 mBUAKICTIO 213-221 m/c. JliH3a
He MOBUHHA OyTH mpoOuTa abo BHOHWTA 3 ONIpaBH, a ONpaBa He
Mae posneritucs [14];

- st 3akputux mMacok (Class 2): ynmamoxk kamibpy .22 (maca 1,10
rpaMa) BHCTpUITIOEThCs 31 mBHaKicTIo 177-180 m/c [14];

- Ha cTop. 94 npyruii psanok Tabmumi 1 cmig yuraTu:

B raiy3i opTambMoiorii. A/pke KOKEH HOBHU BHITYCK
JKypHaJy — 1€ HE JIMIIC 3BIT MPO BUKOHAHY pOOOTY, Iie
iHBeCTHIlis B MailOyTHe. [cTopisi, 3alouarkoBaHa B CTiHAX
Iacturyty im. B. I1. dinaroBa, mpogoBxKye nmucaTucs cbo-
TOJIHI — HAIIMMH PYKaMH, HAIIUMH JIOCJTIDKEHHSIMH Ta Ha-
II0K0 CIUIBHOO BIJJIAHICTIO CITPAaBi, SIKa MOBEPTAE JFOISIM
CBITJIO.

Mu TUBHUMOCS B MaliOyTHE 3 ONITHMI3MOM.

[Tonepeny — HOBI TOPU3OHTH, PO3LIMPEHHS HUPPOBOT
MPUCYTHOCTI JKypHaly 1 MDKHApOJHOI CIIBIpari Ta Iie
OisTbIIIe SIKICHOTO KOHTCHTY, IO CTaHe HaaidHUM mpode-
CIITHUM OpIEHTUPOM IJIsl JIIKapiB y IXHIH IIO/IEHHIN TpaK-
tui. [Ipote, momnpu Bci TexHONOTIUHI TpaHchopMmariii, ro-
JIOBHHUM JIJIsl HAC 3QJIMILAETHCS JIFOAMHA — TALlIEHT, 3apain
SIKOTO MU TIPAIFOEMO, Ta JIiKap, SIKHiA IOIHs Oepe Ha cede
BIITIOBIAJIbHICTD 32 HAWIIHHIMIMK [ap — 3MaTHICTH Oaun-
TH CBIT y BCiii HOTO MOBHOTI.

JIsikyeMO KOXXHOMY, XTO OyB YacTHHOIO IIi€i icTopii:
BiJl TIEPILIOTO pelaKTopa J0 ChOTOAHIIIHBOTO YNTa4a, SIKUH
BIZIKpUBA€ CBIKMI HOMep y MOIIyKax HOBOI iH(opmarlii.
Bu — cepue nporo xypHany. Hexail Hama crinbHa nparis
1 Hajlami cayrye HalBHIIIH MeTI — 1apyBaTu JIOASM CBIT-
JI0, 9ITKICTh 1 pajiicTh 0AYUTH 1eH PEeKPaCHUH CBIT y BCIX
fioro OapBax.

3 roBineem, «Odrampmonoridyauii xypHaie»! [Ipomo-
BXKYEMO THCATH ICTOPIIO Pa3oM.
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bes nepenomy

3 aedpekTom

Puc. 1. Tvnu nepenomis BUNULEBOIO KOMMMNEKCY

MIL-PRF-31013A Lo 221 mic Bucokui

3abesneyvye BUCOKMIN KOMCOPT Ta €ProHOMiKy

Bci mompaBky BiIHOCATHCS 0 JPYKOBAaHOI Bepcii KypHaa.
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